= Electrical 
Manufacturing 


Design — Production — Marketing — Rebuilding 
of Electrical Products Including All those that Are Motor Driven 


PROTECTION 


For the past thirty-three years STAR, 
porcelain has been keeping pace with 
the fast-developing electrical industry; 
and many of its leaders have been 
STAR customers since they began 
business. 


Of special interest to electric range 
manufacturers is our SUPER-FRAX 
refractory material. SUPER-FRAX is 
an ideal element support, and is a 
valuable contribution to range design 
by experienced refractory specialists. 
Let our engineers work with you, and 
help you add SUPER-FRAX protection 
to your range sales. We will be glad 
to have your specifications. 










APPLIANCES 


** Conover 
*kkkkx Thos. A. Edison 
kKkkkk Kitchenaid 
** Manning-Bowman 
kk Toastmaster 
** Waffiemaster 


BUSINESS MACHINES 


xx Remington-Rand 
** Stromberg 


CLIPPERS 


kk Allover 

*kk* Andis 

xxx Chicago Fiex. Shaft 
kkk Oster 


FANS 


**x* American Blower 
kkk Century 
kkkk Emerson 
** lig 
kkk Robbins & Myers 
* Signal 
*% United Electric 
kkkk Wagner 


HEATERS 


** Ackerman 
** Hexcel Radiator 
** Proctor & Schwartz 
** Water-Matic 
kkkx West Bend 
Aluminum 


FULLY COVERED BY U.S. PATENTS 
Des. Pat. No. 77660 


VERWHELMING EVIDENCE 


of Extraordinary Service 


\ 


IRONS OR IRONERS 


** Bersted 
**x Dover 
kkkk Meadows 
kkk Safety Electric 
** Vulcan 
xk Waage 









































MACHINERY 


xk Acme Electric 
*k* Allen Electric 
kk& Am. Floor Surfacing 

** Automatic Products 
kk Binks 

** Breuer 

** Cincinnati Time 

Recording 

** DeVilbiss 

kkk Russell 


MEDICAL EQUIPMENT, 
LAMPS, ETC. 


** Benjamin 
** Cameron Surgical 
** Fisher 
kk Kelly-Koett 
** Liebel Flarsheim 


RADIOS 


** Echophone 
** Silver-Marshall 
*x Sparton 

*x Stein 


*% Stars indicate number of years during which manufacturers have 
porees : their eee with Belden Soft auubor ees and Cords. 


Feb. 5, 1929 


Pat. No. 1858196 May 10, 1932 
Pat. No. 1858197 May 10, 1932 
Other Patents Pending 


REFRIGERATORS 


kkkk Copeland 
kkkkk Dayton 
kkkkk Frigidaire 
** Gibson 
kkk Ice-O-Matic 
*& kx Iinois Moulding 
kkk Kelvinator 
xx Majestic 
** Merchant & Evans 
kkk Norge 
** Servel 
%& Sparton 
kk Starr 
kk Trupar 
kx Universal 
kkk Lerozone 


NEON SIGN PRODUCTS 


** Neon Products 
*x Thordarson 


TOOLS 


kkk Jas. Clark, Jr. 

kkk Louisville Electric 
kk Skillsaw 

kkkk Speedway 

kkk U.S. Electric Tool 


VACUUM CLEANERS 
** Delco 
xx Geier 
*x United Electric 


WASHERS 
** Automatic 
xx Barlow & Seelig 
**x Barton 


These prominent manufacturers have aban- 
doned the use of breakable plugs on their 
appliances—and use Belden Cords equipped 


with unbreakable Belden Soft Rubber Plugs. 






WASHERS (Continued) 


** Birtman 
*kxk Black & Decker 
kk* Blackstone 
kkk Bluffton 

kkkk Boss 

kkkk Conlon a 

kkkk Dexter @ 

kkk Gotz 
week Graybar ce 
tok Horton BS 
wick Hurley oan 
kkk Meadows Be 

*k Minier a 

** National Motor = | 

xx Nineteen Hundred 43 
* Prima ry 





xx Richmond . ; 
xk Sears Roebuck- “aa 
Kenmore 7 
* Taylor i . 
kkk Voss ae S 
kk Vulcan 


MISCELLANEOUS 
xx Automatic Voting 
Machine 
** Bell & Howell 
kik Commonwealth 
Edison 


** Defiance Spark 
Plug Tester 
*x* Hobart 












DON’T TRY TO SELL 
a 1928 Appliance in a 1932 Market! 


Modernize Your Product 
with Belden Soft Rubber Plugs. 


Belden Manufacturing Company 
4633 W.Van Buren Street, Chicago 


LICENSEES: 


Anaconda Wire & Cable Co. General Cable Corporation 
Rockbestos Products Corporation 







The Plug Unbreakable for 


Things Electrical 
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) OIL SEAL 

EALS oil, grease, water and other liquids; 

and “stays put” . . . surprisingly! On tests 
it is outlasting all other so-called oil seals many 

: times. In fact, results have been extraordinary. 

. Applicable to vertical and horizontal shafts, 

: revolving or oscillating at the highest as well as 

: low speeds; or stationary; at high and low 

F temperatures. 

: You can depend upon the Aetna Oil Seal. 

The design is as radically different as its per- 
formance is a revolutionary improvement to both 
machine and operation. 

, Aetna Oil Seals need no pre-treatment, can go from 

: stock into immediate use. Only 4 parts; nothing to 

i work loose. Complete, self-contained and compact. Fits 

: standard housings; interchangeable, O. D. accurately 
p ground. Available from 12 in. |. D. and up. It is priced 
: low. The coupon will bring full details. 

P AETNA BALL BEARING MFG. CO. 
& 4600 Schubert Ave., Chicago, Ill. 

New York Philadelphia Pittsburgh Columbus 

é Detroit Tulsa San Francisco 


AETNA BALL BEARING MFG. CO. 
4600 Schubert Ave., Chicago Peis cccdacscetanceeetes 


. S 
STRENGTH © Send full particulars about the Aetna Oil Seal. 





PRECISION 








We are interested in its application to.....-.-...- eee scene 
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APPROXIMATELY 75°,, OF ALL APPLIANCE COMPLAINTS ARE DIRECTLY TRACEABLE TO POOR WIRING 


"Yes ee 


|’ 
m your 


ase #8 
severest critic 





‘| either like a product or | don’t like it. You've educated me through your advertising 
to know your products by name, and when your product stands up it's fine for everybody. 
But when any part of it fails—why, I just lose faith in everything that bears your name. 


And here's what | want to tell you—you'd be surprised to know how much annoyance 
and illwill is caused by the wiring and plugs on your products. Time and time again 
| have to stop my housework, or whatever it is I'm doing, to have a plug tightened—a 
wire repaired or replaced. Really, you ought to be able to select more dependable 
wiring parts. Won't you take the hint?” 

















It's true—every word of it. That's why Take the “hint."’ Follow the lead of scores 
Hatfield has perfected the most completely of America's greatest appliance manufac- 
modern and efficient cord-set assembling turers. Hatfield is giving them better 
plant in the industry—with a production cord-sets at prices that are in most instances 


schedule of 100,000 sets-per-day! lower than their cost of the individual parts. 





An estimate incurs no obligation. 


A Hatfield Man is No Further from You than Your Telephone 


*New York Rochester *Portland *St. Louis *San Francisco *Cleveland Denver Dallas *Atlanta 
*Philaedelphia San Antonio *Chicago Lincoln *Seattle *Pittsburgh *Oakland *Milwaukee Indianapolis 
*Baltimore *Los Angeles *Boston New Orleans *Detroit *Minneapolis *St. Paul Syracuse Toronto 


Mexico City Manila 








(* Warehouses) 


‘s 


HATFIELD WIRE & CABLE CO. 
Plants: Hillside & Hackettstown, N. J. 





' aK. a 
THis LABEL ‘“@ 

UNDERWRITERS” ] 
LABORATORIES 
INSP. CORD 


YOU CAN'T NAME A KIND OF ELECTRICAL WIRE THAT HATFIELD DOESN'T MAKE 
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Nelson W. Gage 
Chairman of Board 


Reg. U. S. Patent Office 


Electrical Manufactur 





Design—Production—Marketing—Administration—Rebuilding 


As applied to all electrical products, motor-driven appliances and machinery, lighting equip- 
ment. heating devices, ignition equipment, signaling systems, electro-chemical apparatus 
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Leon |. Thomas, Editor Contents for This Issue 
Roger L. Knight }. A. Campbell 
Associate Editor Index Editor ; 
ahi: ‘Wiad NEMA Spring Meeting 23 
News Editor ; 
W. E. Sprackling. A Personality Sketch by Johnson Heywood 24 
Some Recent Motor !mprovements. By Roger i. Knight 26 
Electrical Manufacturing’s editorial program 
has the following objectives From Finishing Booth to Shipping Floor in 2 Hours. .8y 8. V. McBride 29 
Design and Production Die-Castings Used in Electrical Products. 8y William Crawford Hirsch 32 
To help all electrical manufacturers, in- Quiet Please! 34 
cluding makers of motor-driven machines 
increase the product's salability, cut unit pro- NEMA News 37 
duction costs, quicken turnover, reduce over- 
head expenses, establish standard methods of Editorials 38 
work, and spread a better knowledge of raw 
materials, parts and accessories The NEMA Range Plan. 39 
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To spread a better knowledge of and aid What an Electric Range is Made of 42 
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Fitting Motor and Control to the Machine. __ By Francis A. Westbrook 47 
Administration Arranging Coils and End Connections. By A.C. Roe 49 
To further the working out of sounder Electrical Manufacturing News. 54 
management policies and better executive 
control, coordinating sales and production New Goods 62 
schedules, promoting research, and develop- 
er j | " 
a ieedeiiaalateesre dicadicniaain New Leaflets, Books, Catalogs. . 67 
Rebuilding The Month's Electrical Patents. 68 
To help all motor repair shops to build bet- 
ter business by developing a sounder organi- 
zation, improving management, policies and Electrical Manufacturing does not pub- Signed articles express the thought 
methods, and developing a keener merchan- lish any news or comment relating to of the contributor, but not neces- 


dising point-of-view on the business 
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areusrat oF 


NSULATOR ® 


MANUFACTURERS OF 


TELEPHONES 
WALKER 
5-86057-6-9? MAIN OFFICE 


CABLE MICANITE,N Y- 


200 VARICK STREE 
New YORK 


Gentlemen: - 


Mere cheapness in electrical insulation is 
ea false economy - 


We have been making electrical insulation 
since 1895 and our business has been built on high quality. 
We do not know how to make, or to sell, our products merely 
on a price pasis. 


Employing the most economical and modern 
ractices in research and production, selling and advertising 
has enabled us progressively to reduce overhead charges: 


facturers are 
working under t strong tempta- 
tion to depart g -- an 
corners in quality ° jal; 3 ervision, 
roduction methods; 3 We do not pelieve that American 
hn a policy, oF that business can 
of defeatism. 


To maintain the quality of our product we 
have r trained staff in its entirety: The same 
1929 are serving you today. They 
and their fami i j products and doing 
their share to maintain : ket of the United States. 


We believe that this is an opportune mo- 
our consis i is to give our custo- 
ice re that we can conscien- 
4 reducing quality, and without prematurely 
discharging wage- who have given Loyal service and whose 
continued employment tally necessary to the country in 
this aifficult perioa. 


on this pasis we invite our friends to co- 
operate with us- 


Yours very truly 
C 


MICA INSULATOR 


* 


OMPANY 


vice President & Sales Manager- 
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NEMA Electric Range Plan 













Electric Ranges is the livest com- 
modity program to be developed 
since the impetus was put behind re- 
frigeration. Substantial expansion of 
the range market which is positive to 
result from the plan, permeates all 
through the programs of so many 
manufacturers of varied products. 
The possibilities offered by the range 
market development will therefore 
have a widespread, beneficial effect. 
Realizing the importance and time- 
liness of the undertaking, many of 
ELECTRICAL MANUFACTUR- 
ING'S advertisers, having a product 
or service to offer this market, are 
participating in this colorful presenta- 
tion of their products to our readers. 
We desire that you read and carefully 
analyze each page of this issue, and 
particularly pages 39-46. 


ELECTRICAL 
MANUFACTURING 
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F by spending 25c for every range you built you 
could guarantee its permanently successful per- 
formance, you'd be inclined to investigate, 

wouldn’t you? Of course you would! 


Most range manufacturers agree that the wiring system 
of a range is the biggest single source of possible 
trouble. Yet the wiring doesn’t need to be a problem 
at all. It can be or not, just as you look at it. 


If you decide to put in your range the best wire you 
can find, which will stand the severe operating condi- 
tions without failure throughout the life of the range, 
then you will not only avoid trouble but you will be 
insuring the successful operation of your range. 


And, just as surely, if you decide to see how cheap you 
can buy your wire—make no mistake about it—you’re 
in for a peck of trouble! The wiring system is no 
place to try to save pennies. 
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Latrst MOpEL of Standard Elec- 
tric Stove Co.’s electric range. 
Standard has insured the successful 
operation of its ranges for ‘years 
with Rockbestos. 


Suppose you make a range retailing for the average 
price of about $165—a good range. In this range is 
about 60 feet of wire which you have to buy anyway. 
You can buy 60 feet of ordinary asbestos covered wire 
for perhaps 75c. But, for 25c more, or $1.00 at today’s 
prices, you can buy 60 feet of fine Rockbestos Range 
Wire. 


Call this 25c margin a higher price or what you will— 
it buys you the satisfaction and protection that Rock- 
bestos Range Wire has furnished many of the country’s 
leading ranges tor 12 years. 


Will you look at 25c¢ like this—as a premium for the 
insurance of the successful operation of a $165 invest- 
ment? 


We'll be happy to send you samples and more data. 
Just mail the coupon without obligation. Or if you 
prefer to write, address Rockbestos Products Corpora- 
tion, 359 Nicoll St., New Haven, Conn. 

: 


ROCKBESTOS ~ the wire with permanent insulation 


Name 
Title 

Company 
Address 


Rockbestos Products Corp., 359 Nicoll St., New Haven, Conn. At no obliga- 
tion send me a sample of Rockbestos Range Wire and complete information, 
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420 LEXINGTON AVENUE, NEW YORK CITY 
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GENERAL CABLE 
ARMORED SERVICE ENTRANCE CABLE 


AND 


NON-METALLIC 


REDUCE RANGE WIRING COSTS 
REDUCE j ® ING es ew a Fat 


SAFE - ECONOMICAL - EASY TO INSTALL 


From weatherhead to meter—from meter to range, you can cut instal- 
lation costs considerably. 

General Cable Armored Service Entrance Cable is designed to provide 
service from the weatherhead to the meter. It eliminates all need for 
pipe cutting and fitting. It provides its own metal protection and ground. 
It needs only a standard weatherhead, a squeeze connector and a few 
simple straps. Fits closely around cornices and other projections; may 
be painted and is therefore less noticeable on the house. 

Then from meter to range RomeX 
Non-Metallic Sheathed Cable pro- 
vides asafe, simply installed circuit. 
Needs few fittings. Handles easily 
and quickly in small spaces, thru 
old walls and partitions. Millions 
of feet of this material have been 
installed. RomeX is the original 


non-metallic sheathed cable. 


GENERAL CABLE 
CORPORATION 















OFFICES IN PRINCIPAL CITIES 
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ROM < torrid heat to chilling frost and back again . . . many times 


...all within a few seconds, is the punishment applied to 

LOUTHITE in the Thermal Shock Test, yet LOUTHITE survives 

and carries on. Engineers who have witnessed the severity of the 

Thermal Shock Test marvel at the resistance of LOUTHITE. Even 

continued repetitions of the test impose no hardships on LOUTHITE. 

But that is not all... following is a brief resume of other characteristics: 
LOUTHITE is an insulating material LOUTHITE is built to give long en- 
especially formulated for Electric during service . . . How long only the 
Range Plate use. years will tell. It is mechanically 

strong and structurally rugged. 


LOUTHITE, due to its flexible strue- | QUTHITE is precision made in steel 


ture, will expand and contract with dies that insure absolute uniformity. 
instantaneous temperature changes It has a hard surface and is a rich 
. no cracking. cream-white in color. 


LOUTHITE is a development of 
Ceramic Specialists who believe the 
best to be cheapest... Yet whose 


LOUTHITE reflects heat instead of 


absorbing it... an important eco- 


nomic factor in the efficiency of product is always competitively 
Electric Ranges. priced. 


Samples for testing upon request. 
s 


we 
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THE LOUTHAN MANUFACTURING CO. - EAST LIVERPOOL, OHIO. 
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No More 
IY XY a, 


(onnection; 
Sih ON @) 


re 


VERY day more manufacturers 
are realizing the fact that-* 
faulty lock washers are the great- . 
est cause of poor performance. 
They have found out that loose 
connections hinder sales—increase serv- 
ice costs and discourage valuable cus- 
tomer good will. 


That’s why Shakeproof is winning its 
place on a steadily increasing number of 
products. This positive locking principle 
defeats vibration because its twisted teeth 
bite into both the nut and work surface, 
forming a solid contact and an absolutely 


U.S. Patents 
1,419,564 


Other patents 
pending. 


Foreign Patents. 


{Division of Illinois Tool Works} 
2533 North Keeler Avenue, Chicago, Illinois 


Machine Screu 
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tight lock. In fact, as vibration increases 
the teeth bite in deeper and only applied 
force can release their hold. 


Take advantage of this profit saving lock 
washer and give your product the pro- 
tection it deserves. You can prove the 
worth of Shakeproof by a trial in your 
own shop. Free testing samples will be 
gladly sent on request—mailcoupontoday. 









"It’s the 
Twisted 
Teeth that 
LOCK” 





COUPON 


Type Size 
Type Size 


Firm Name 
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kn she 
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Gentlemen: We want to test your Shakeproof Lock 
Washers. Kindly send us samples as indicated. 


















Address 
Shakeproof representatives are located in the following cities: City State 
New York City Philadelphia Boston Pittsburgh Schenectady Cleveland 
Detroit Toledo Cincinnati Birmingham, Ala. Dallas, Texas Milwaukee B Title 
Los Angeles Seattle San Francisco Toronto, Ontario, Canada Pastas aan 





















efficiency is vital. 
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PECK 
SPRINGS 





| 
{ . 
SS 


- BAN DSS CREW 
> COMPRESSION 
fU J EXTENSIO Ne MAGHINE PRODUCTS 
LU, a SPEEL - BRASS ws 
WIRE FORM Sime 
em EVERDUR - BRONZE 
i Quotathons gladly furnished 
THE PECK SPRING CO. 
PLAINVILLE, CONNECTICUT, JU. S. i 
and SCREW MAcHiNe Propucts 
S$ P RIN G S SCREW MACHINE PARTS 
We have been making coiled springs for many Every description up to 114 in. diameter. 
years. Many well known concerns utilize Peck Aluminum—Brass—Bronze—Everdur—Steel — 
Springs in connection with products where spring Alloy Steel — Monel and Allegheny Metal. 


Our engineers can assist your manufacturing 


Steel Brass Everdur Bronze Stainless Steel. department in their production problems. 


THE PECK SPRING CO. PLAINVILLE, CONN. 
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Build in the best switch quality. 


Heat control . . . one of the most important elements 
in electric range design . . . is worthy of the very best 
switch equipment, outlet receptacles, plug caps, and 
cord sets, in order to protect range performance. 


We suggest that designing engineers, not already familiar 
with Bryant devices, give us details of their range switch 
problems. 


Bryant has designed and built a large variety of special 
purpose range switches in addition to the standard line. 


Fig. 
Fig. 


Fig. 


Fig. 


Fig. 


BRYANT Ill 


May, 1932 


Cat. No. 2844 Switches & Bus Bars 


Fig. 5 


Cat. No. 3831, Triple Pole Armored 3 wire Cord 
Set 38” long. 3 No. 8 conductors. No. 776 
cap and lugs for attaching to range. 


Cat. No. 3829, Rubber 3 wire Cord Set, 38” 
a 2 No. 8 and 1 No. 10 conductors with 
ugs. 


Cat. No. 3828, Coupling and Protector Tube for 
Cat. No. 3826. 


Cat. No. 3826, 3 wire Receptacle and Cat. No. 
— grounding strap where separate ground is 
used. 


Cat. No. 2844, 3-heat range switch. 


SUPERIOR 


WIRING DEVICES 


EM 532 Manufactured by THE BRYANT ELECTRIC CO., BRIDGEPORT, CONN. 


MANUFACTURERS OF “SUPERIOR WIRING DEVICES” 


BOSTON ee CHICAGO e- 


140 Federal Street 844 West Adams Street 


60 East 42nd Street 


SINCE I1888-MANUFACTURERS OF HEMCO PRODUCTS 
NEW YORK cee SAN FRANCISCO 


149 New Montgomery Street 


RANGES 
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“BRANDYWINE FIBRE” 
REG. U. S. PATENT OFFICE 


In any shape that can 
be made from our 
fibre tubing as a base 


If it is fibre tubing, you should send 
us your orders. ““BRANDY WINE FIBRE” 
should be the first name that comes to 
your mind. We turn out more tubing 


than anything else in the fibre line. 


Of course, we furnish other fibre 
materials, but we make a special drive 
for fibre tubing business. Why, because 
we have made more or less a specialty of 
this business for years. Hence, you can 
always depend on quick service, the best 


of quality and right prices. 
Others have found it so, why not you. y 
Try us. There is a reason. 


Mail us your orders now. 


For manufacturers who 
do their own work, we 
earry a complete line of 
fibre tubing in all stand- 
ard lengths. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut St., Wilmington, Delaware 
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|A fter the ‘Range Sale- 


Perfect Range Performance 
will build up business— 


The final objective of the electric 

range marketing plan is not merely 

Electric Range Manufacturers 
should know about the new Y-26 
High Heat Mica Plate, and the creating of a demand for electric 
No. 77 Inorganic Heater Plate. 


the sale of a million ranges, it is the 


ranges that will make every woman 


} NEMCOITE Their Inorganic Binders give per- ' 
Products fect heat-resisting qualities at in the country want to own one. 
lower cost than Mica itself. 
Other NEM- A few applications ere: Electric To this end, the performance of the 


COITE Products 








Ranges, Irons, glue and wax pots, range is of foremost importance in 
ere: Segment and Hot Plates, Ovens, Disc Stoves, building future busine Every 
Moulding Mica Pressing Machines, Laundry Ma- — — . 
“ie Flexible chinery, Hat and Shoe Manufac- range that goes on the line can have 
eets, Mica turers’ Tools and Liquid Heaters. as ” 
Cloth, Panes Sed ar tt mnt the protection that ‘““NICHROME 
Tape; Mica WRITE FOR PRICE LISTS IV gives; range designers can be 
Tubes, Bushings, AND DISCOUNTS assured of the utmost in performance 


Washers, Com- 
mutator Rings and 
Segments. 


by specifying “NICHROME” IV 


as the resistance alloy material. 






MICA COMPANY DRIVER-ITARRIS COMPANY 


LTARRISON, N.J. 
Waltham, Mass. cS 
New York - Cleveland - Detroit - Chicago - Minneapolis - St. Louis 
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SILVER CONTACTS AND 
THERMOSTATIC METAL 


BELL ONTACT points and thermostatic metal must 
SYSTEMS function reliably all the time or they are useless- 
For this reason our department, devoted to their 

’ manufacture, is under the direct supervision of 
practical men who know the conditions they must meet 

: in any specific application. This is a very great advant- 

amen age to the user of our products, for it offers your engineer 


APPARATUS the opportunity to consult with those as skilled in manu- 
facture as is he in design. 


Our regular line of silver metal contacts covers the 
whole range—contact rivets, screws with silver contacts 
attached, composite contacts (silver welded to a base 

~ } A metal body) single and double headed rivets with round, 
tERE ALARM : : . . . 
SYSTEMS flat and pointed heads, wipe contacts, of silver or silver 
alloy. 

Our thermostatic metal is supplied to any practical 
specification and any size or shape. We will 
form it according to your blue prints and 
will undertake to deliver it with contacts 


fEECTRIC attached. 


CLOCK 5 
SYSTEMS > Let us send you our booklet, Baker Precious 


Metal Contacts. It contains information 
which you should have. 


@ Coils universal A. C. or D.C. Also univer- BAKER & CO., INC. 


sal twenty-five to sixty cycle, only one relay 54 Austin Street 


to carry in stock. 
Newark, N. J. 
@ Relay cannot hum, chatter or heat up, as coils 


are on the line for a fraction of a second. 


@ Underwriters’ approval—CS-600 and CS-601 
rated 30 amperes, on 110 volts A. C. or 
D. C., and 20 amperes on 220 volts A. C. or 
D.C. The CS-600 A, and CS-601 A, rated 


at 40 amperes at 110 volts A. C. or D. C., 4 P ORCELAI N 





and 30 amperes at 220 volts A. C. or D. C. 


@ Thermostat contacts handle only 1/10 am- Enginee red 


pere at 110 volts, 60 cycles, momentarily 


Site. | to meet your needs 


@ Jhermostat contacts make but never break 
any current. 


Your electric range is just as good as its con- 
trol—no better, and no worse. The service, 
the unceasing making and breaking of range 
circuits, call for relays specially adapted to 
such use. 


The Range Relay, designed for the 
purpose, is a model of unfailing accuracy and 
rugged construction. Electric Range de- 
signers will find its specification in new 
models an improvement that will protect the 


nge th i ire lifetime. . sis ’ , 
range throughout its entire lifetime | Each job is engineered according to 
We will be glad to send you a catalogue or the use for which it is intended. Low 
ntedies itt eens th ectateb eden: webdas | absorption, strength, close dimensions, 
Y P YP : | or othey requirements can be obtained 
in Akron Porcelain. 
We will build your porcelain parts 
from your drawings and specifica- 
tions to fit your needs. What are 
your requirements? 


The AKRON 


PORCELAIN CO. 
AKRON, OHIO 
Specialists in Porcelain Chicago Address 
11 Des Plaines St. 
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Why 
There’s Profit 


in Using 


DELTABESTON 


Fixture Wire Stove Wire Range Cable 





1 Deltabeston exceeds every National Electric Code requirement. 
: 2 All Deltabeston wires and cables are easy to strip. 
3 A special finish makes Deltabeston wires easy to “pull” and “fish”. 


4 Because of ease in handling Deltabeston, time and labor are saved. 


5 Deltabeston quality equals that of the finest electrical products. 
6 Long fiber, felted asbestos insulation makes Deltabeston immune to heat, flame and moisture. 

’ 
t | 7 This insulation has great dielectric and mechanical strength. 

| 8 The method of applying the insulation insures absolute uniformity. 

| 

; e . 

| 9 Deltabeston Wires and Cables are dependable and permanent. 

; 


10 Your customers are sure to be satisfied with Deltabeston wiring. 


Monel metal or nickel may be substituted for copper. Fixture and stove wire can be furnished plain or braided. 
We'll be glad to send samples. Write section Y-355, Merchandise Department, General Electric Company, Bridge- 


port, Conn. Distributed by General Electric Merchandise Distributors and by the Graybar Electric Co., Ine. 


GENERAL @ ELECTRIC 


DELTABESTON WIRES AND CABLES 


MERCHANDISE DEPARTMENT. GENERAL ELECTRIC COMPANY. BRIDGEPORT. CONNECTICUT 
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(80/20 Nickel-Chrome) 


A SUPER HEATER WIRE 


Engineers designing heating appli- 
ances now have the choice of either 
doubling heat hours at present rated 
temperatures or raising working tem- 
perature maintaining present ele- 
ment life. 


Standard A. S. T. M. tests by the 
Electrical Testing Laboratories con- 


@ 
fia gs 
oe @& 
han 
firm many tests of our own and 
others, proving this new process 


TOPHET ‘*A”’ to have a much longer 
operating life than other brands of 
similar composition which have for 
many years marked a standard for 
high temperature elements. 


Here is an epoch-making step in the history of 
electric heating; providing greater safety factor and 


fewer burnouts. 


Make your own tests; we will be 


glad to co-operate with you, if you will ask for 


samples. 


Also, for Socket Devices, the improved 


TOPHET “C” 


al NTE Hyp eyy 


OPHE] 


TOPHET 
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Riverside Avenue, Newark, N. J. 


Manufacturers of Nickel and Alloy Wires in all forms to meet the requirements of the 
Electrical, Automotive, Aviation, Mechanical and Chemical Industries. 
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Greek word meaning a 
place ever famous for reliable heat 








| 
After Twenty Years- | 


A revolutionary step forward in Alloys for Electric Heat- | 
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HORSE HEAD 2: ZINC 


at FOR DIE CASTINGS 


STRUCTURAL MEMBERS GASOLINE PUMP METER PUI E 


Many are the parts.... varied are the parts... .die cast are the parts .... of this gasoline pump 
meter. Spur and bevel gears .... sturdy (and structurally complicated) frame .... pinions and shafts 
. thin section end rings .... brilliant chromium plated dial rings. ( Each is a zine die casting 


- - . each cast and completed in one operation .... each an alloy of Horse Head (99.99+%) Zine. 


Die castings mean lower unit costs. 


THE NEW JERSEY ZINC COMPANY 


@i@ 160 FRONT STREET, NEW YORE CITY (iid 


ZINC METAL ALLOYS -- ROLLED ZINC -- ZINC PIGMENTS -- SULPHURIC ACID -- SPIEGELEISEN 
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ANACONDA 
Wire and Cable Products 


Magnet Wire ... Coils... Rubber- 
Covered Wire ... Heavy-Duty Port- 
able Cords... ABC Armored Cable 
Annunciator Wire . .. Automobile 
Wire and Cable... Antenna Wire 
... Slow Burning Wire... Fixture 
Wire...Lead Covered Wire. ..Min- 
ing Machine Cable... Heater Cords 
Automobile Loom . . . Thermostat 


Wire...Seamless Copper Connec- 
tors...and enough others to total 
81 in all. 





ANACON pA 


from mine to consumer 
4 a 


Electrical 


Manufacturing Vol. 9, No. 5 


No wonder ANACONDA maintains 
such high standards of quality 





THIS SECTION of Anaconda’s fully-equipped laboratory 
. .. devoted to the constant improvement of Anaconda 
Rubber-Covered Wire . . . helps explain why Anaconda 
standards of quality are always well over the Under- 
writers’ requirements. Nothing is left undone to assure 
the highest quality in all Anaconda Wiring Products. 
We use only the best of raw materials, the most mod- 


ern factory equipment, conscientious, careful workmen 


... and subject the finished products to conclusive tests. 


4 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 BROADWAY, NEW YORK 
CHICAGO OFFICE: 20 NORTH WACKER DRIVE 


Sales Offices in Principal Cities 


cover the: = t llaan at dial Ges 
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ONTINUOUS service proves sxr 


RELIABILITY 





WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 


} 

TWO HUNDRED of these Diehl 7'2 H. P. 

da motors are now in service at a large thread 

de mill... and running without interruption on 
SNiS Ball Bearings. Reliability is one of 

er- the most important considerations with any 
piece of electrical equipment. SLSF 

_ & Performance Takes Preference Over 

ts. You may buy a bearing Price on these 200 Diehl motors 


as a bargain but try and 
get a bargain out of using 
»d- st, for nothing is apt to 
cost so much as a bear- 
ing that cost so little. 


because SXDSIP Bearings have fully 
proven their ability to meet the 


satin most exacting requirements. 


sts. 








SKF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 


Ball and Roller Bearings 


With friction practically eliminated 
through the use of SX0S/F Bearings, motors 
always start much easier and maintain 
their original efficiency throughout a long 
life. SSCSiF Bearings show no wear, need 
no adjustments. This means free- 
dom from electrical troubles... 
no damaged windings... no lubri- 
cant leakage on vital parts of motor 
or on machine and floor... and very 
little maintenance. 
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The various Ward Leonard Products are 
described in numerous bulletins. Please 
indicate on the coupon below the class 
of products in which you are interested 






























Ward Leonard Products 


Resistors 
Field Rheostats 
Magnetic Relays 
Speed Regulators 
Motor Starters 
Dimmers 
Projection Rheostats 
Laboratory Rheostats 
Battery Charging Rheostats 
Automatic Voltage Regulators 


OU can have any type of ter- 

minals you want... any load 
rating ...any resistance value... 
any dimensions...for these are all 
variable elements of Ward Leonard 
Vitrohm (vitreous enamelled) 
Resistor Units, changed to inti- 
mately suit your particular re- 
quirements for each job. 


But certain other elements are 
constant. You cannot ask us to vary 


dependability and long life. 
In all Ward Leonard Vitrohm 





f you want 
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Resistors, wire, base and Vitrohm 
are carefully balanced in regards to 
coefficient of thermal expansion. 
Consequently no internal stresses 
or strains are set up because of 
temperature changes. The resis- 
tance wires are protected by being 
cast and fired in Vitrohm. This 
remarkable heat-conducting, acid 
and moisture resisting, glass - like 
enamel is manufactured within 
the Ward Leonard Plant. It keeps 
the temperature of the wire at all 
times well within safe limits. All 


WARD LEONARD 
RESISTORS 





Vol. 9, No. 5 


Pigtails... 


we'll furnish them with pzgtaz/s 


terminal joints are silver-soldered 
to insure perfect contact. 


Your job is a “special” to us and 
is treated individually. Let us know 
your requirements and we will pro- 
duce the Vitrohm Resistor that will 
fit all conditions perfectly and will 
give long, dependable service. 


WARD LEONARD ELECTRIC CO. 
33 South Street, 
Mount Vernon, New York 





WARD LEONARD ELECTRIC CO. 


33 South St., Mount Vernon, N. Y. 

Send me bulletins covering --------------------------- 
My line of business is------------- 

WD co a a tines 

Street__-- 


City and State 
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Electrical Manufacturing 


Design - Production - Marketing - Administration - Rebuilding 


As applied to all electrical products, motor-driven appliances and machinery, lighting equip- 
ment, heating devices, ignition equipment, signaling systems, electro-chemical apparatus. 
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NEMA 
S-P-R-I-N-G 


MEETING 


GAIN the National Electrical Manufacturers 

Association holds its annual spring meeting at 

The Homestead, Hot Springs, Virginia. This year the 
meeting lasts four days, from May 16 to 19. 


Contrary to the plans of former years, some of the 
afternoons will be devoted to committee work. While 
there is no formal sports program this year, it is expected 
that there will be time available fora sufficient amount of 
recreation to make the trip attractive as well as profitable. 


ed As usual, there will be Policy Division and Section 
meetings. Notable among them are the following: 


nd The subject of unemployment insurance, which is 
>w now receiving much attention by legal bodies and lead- 
- ing industrialists, is expected to be one of the most im- 
- portant of the subjects which will be considered by the 
vill ao ‘pi ; : , 
Policies Division, which will hold several meetings. 


_ Another interesting affair is a meeting devoted to the 

en Range Plan. This will include not only the presentation 
of a film entitled ‘Range Interlude’’ but also a report 

— from the National Electrical Cookery Council and the 
election of representation in the development of further 
range plans. 


ELECTRICAL MANUFACTURING extends its 
warm greeting to NEMA on the eve of its meeting. 
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Modesty is his middle name 


N 1912 young W. E. Sprackling grad- 

uated from Brown with, as he says, 

grades high enough to get him a 
diploma, but with no very definite idea 
what he intended to do for a living. 

He had been quarter-back of the foot- 
ball team and Walter Camp’s selection for 
All American quarter-back. He was an 
unusually easy mixer, and he shot a good 
game of golf and tennis. 

These qualifications practically marked 
him out for a career as a bond salesman 
or a life insurance peddler. 

Instead, he went to work. For four years 
he was in the printing and advertising 
business. 

Then there came a chance to become 
general manager of the small and none 
too successful Tubular Woven Fabric 
Company, which made “circular loom.” 
To be a general manager four years out 
of college sounds pretty good, but Sprack- 
ling insists that when he took it the job 
was mostly title. It appears, however, that 
he made something of the company and 
incidentally of the job. 

At that time it was quite usual in New 
England for a company to sell its entire 
output through a_ single selling agent. 
That was the condition Sprackling found 
in the Tubular Woven Fabric Company. 
Not being bound by tradition, Sprackling 
could see no good reason why his company 
should be at the mercy of one man—and 
one who had no financial interest in it, at 
that. He objected to having the tail wag 
the dog. So he got rid of that arrange- 
ment and set up his own selling organiza- 
tion to dispose of his goods through more 
logical channels. 

Gradually the company grew. It got 
into the manufacture of insulated wire and 
as time went on became a real factor in 
the industry. Sprackling won't take credit 
for the growth, but his associates insist 
that the success was due to his ability, both 
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W. E. Sprackling 


(ALL-AMERICAN) 


HO graduated from Brown in 1912, and who 
is today vice-president in charge of sales of 


Anaconda Wire & Cable Company. He is also vice- 
president of the National Electrical Manufacturers 
Association and is on NEMA'S Board of Governors. 
A busy man indeed, but just the same he is said to 
shoot eighteen holes of golf in the eighties 


A Personality Sketch by Johnson Heywood 


as a salesman and as a sales director who 
had a genius for working out sound poli- 
cies, organizing sales methods, and getting 
results out of his men. 

Before long he was president of the 
growing and profitable Tubular Woven 
Fabric Company. 

Early in 1929 Anaconda Copper Mining 
Company decided that the cause of sound 
economies would be served by integrating 
parts of the industry. Why was it not 
logical for this large producer of raw and 
semi-finished copper to own some of the 
companies which bought a large amount 
of Anaconda’s product—wire and wire 
rods? It seemed a good idea, so Ana- 
conda formed a subsidiary, the Anaconda 
Wire & Cable Company. The company 
that Sprackling had nursed along was by 
then so important a factor in the industry 
that it was essential to the merger. 

The other acquisitions were the Hast- 
ings-on-Hudson and Kenosha Wire Mills 
of The American Brass Company, the 
Great Falls rod and wire mill of Ana- 
conda Copper Mining Company, the In- 
land Wire & Cable Company, the Maring 
Wire Company, the Marion Insulated Wire 
& Rubber Company and the California 
Wire & Cable Co. 

Sprackling is vice-president in charge of 
sales of the company’s widely diversified 
products. Incidentally, he is the oldest of 
the officers and he can’t be more than a 
year or two over 40. 

It must have been a bit discouraging, 
after having gotten one company’s selling 
organized and running smoothly, to be pre- 
cipitated into a brand new merger and 
faced with the giant-sized job of organiz- 
ing its marketing. 

Each of the merged companies had its 
own sales force and branch offices, and 
each had its own selling policies and 
methods of reaching the trade. There was 
duplication of effort and personnel and 
even a good deal of expensive inter-com- 
pany competition. 

Sprackling really seemed to enjoy un- 
tangling the snarl. But he says it ruined 
his golf game. He practically had to give 
up golf. He’s lucky to get in a round once 
a month. But my private investigating 
agents tell me he still shoots in the 80's 
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which indicates that in the good old days 
he must have been pretty good. However, 
Sprackling emphatically insists that he 
never was a good golfer. 

“The only hobby or amusement I have 
now,” he says, “is selling copper wire. 
That keeps me busy—and I like it.” 

Anaconda Wire & Cable produces wire 
rods and a complete line of bare and tinned 
copper wire, weather-proof wire and cable, 
magnet wire, rubber covered wire of all 
types, underground cable and many other 
miscellaneous products. 

They provide an almost staggering va- 
riety of products to be sold. And they are 
sold in all the customary ways—through 
jobbers and direct to utilities and electrical 
manufacturers. Just to complicate mat- 
ters a trifle, Anaconda also finds itself in 
competition on certain products with some 
of its good customers. 

That all calls for thoughtfully worked 
out policies and carefully organized selling 
methods. Each of the major groups of 
products is under the supervision of an 
expert in those lines, whose advice and 
help is available to the branch managers 
and salesmen. 

Chiefly due to Sprackling’s clear think- 
ing and hard work, this large and compli- 
cated sales organization has been developed 
along clean cut lines so that today it runs 
smoothly and effectively. 





... he is the chap who leads the 
singing at banquets, with an impro- 
vised baton in his hand’ 
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... quarter-back of the foot-ball 
team and Walter Camp's selection 
for All-American quarter-back.”’ 





Sprackling maintains that he has always 
been so busy with his own affairs that he 
has had no time to do anything much for 
the industry as a whole. Pure, unwar- 
ranted modesty! 

I am told by those who know that he 
was vice-president of the National Elec- 
trical Manufacturers Association in its 
early days when it needed his energy, his 
broad view and his type of guidance. He 
insists that his efforts accomplished noth- 
ing. Others in the industry say that his 
work achieved a lot. Hé# is now serving 
his third year as vice-president. 

He is also on Nema’s Board of Gov- 
ernors and is chairman of the rubber cov- 
ered wire group. In spite of the fact that 
he maintains that he does nothing outside 
of his own business, it is said that he has 
exerted great influence in getting the in- 
dustry as a whole behind the promotion of 
electric cooking. It’s not necessarily aitru- 
ism---he has vision enough to realize keen- 
ly that whatever benefits any part of the 
industry increases the sales of his wire. 

If by any chance you are one of the 
very few who don’t know him when you 
see him, just jot down on your cuff that 





he is the chap who leads the singing at 
banquets, with an improvised baton. 





“this and that — here and there” 


A new pyrometer lamp which measures within five to 
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; in . A new electrical flashing device, by means of which a 
yme wave of light is sent along a row of lamps without the need 
of any costly mechanical moving parts, is expected to effect 
ked large economies in railroad signaling systems, moving street 
or signs, traffic lights and in other fields. 
an 
and 
gers ten degrees centigrade of the temperature of a furnace has 
been developed at Nela Park. When measuring the tem- 
ink- perature of a furnace, the lamp is held as near the furnace 
npli- door as convenient and the part to be measured is viewed 
oped through a small eyelet. 
runs 
. .. Electric eyes are now being used to protect people 
entering and departing from elevator cars. The light beam 
passes across the doorway to the elevator, and whenever it is 
broken the doors cannot be closed. 
. . There is a scale in the meter laboratory of the General 
Electric Company which weighs up to 50 pounds and is so 
accurate that three pencil marks, each one inch and a half 
» long, and weighing but 35 millionths of an ounce, will put 
c it off balance. 
.. A new method of spraying metal, called “Mellozing” 
has been developed in Sheffield, England. The pistol used 
= 








for spraying is of the gravity feed type, and a container, 
embodied in it, holds in a molten condition the metal to be 
sprayed. This metal flows out of the pistol and through a 
nozzle, where it is met by a blast of heated compressed air, 
which vaporizes the metal and brings it with considerable 
force against the surface to be coated. 
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\n Hungarian is said to have found that a mixture of 
Benzol and water is much more satisfactory for making 
steam than water alone. The condensation point of the 
mixture is 69 degrees centigrade instead of the 100 degrees 
required for condensing water. 


. . There are at least 12 metals heavier than lead, and ten 
of them are more precious than gold. They are palladium, 
platinum, iridium, mercury, osmium, rhodium, rubidium. 
ruthenium, tantalum, thalium, tungsten, and = uranium. 
Osmium is the heaviest. 


. A process has been developed for applying a perma- 
nently adhering lead coating of any thickness to other metals 
for corrosion protection. The coating does not buckle under 
ordinary centrifugal forces. 


. . The Mellon Institute recently announced a process for 
the felt-coating of steel. Without rupturing the linings it 
is impossible to corrugate, cut with ordinary tools, roll into 
pipe, and draw the felt-lined steel. The felt lining can be 
saturated and covered with plastics, which imitate anything 
from jewels and silk to various woods. 


. A stout and intricate telephone system, especially de- 
signed for the rough, unique usage to which it is to be put, 
will be installed in the Lake submarine salvage tube to 
guarantee swift, direct communication at all times with the 
divers when they are at work on the Lusitania. 
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Some Recent Motor Developments 


Built-in Clutch 


This fractional horsepower motor 

is intended for use on domestic 

appliances. The clutch allows the 

motor to come up to speed before 

load is applied, thus reducing start- 
ing current 


Right Angle Drive 


One of many recent motors with 

built-in speed reducer. A fractional 

horsepower motor with driving shaft 

pointing at right angles to the motor 

shaft. Shaft may point as shown 

(toward the reader) or away from 
the reader 


Interchangeable Parts 


Motors of various characteristics can 
be made from these standard parts. 
Thus it is possible to obtain special 
motors at standard motor cost. Like- 
wise, any damage to such motors 
can be quickly rectified by substi- 
tuting a whole new part 


Unit Type Motor 


Parts of this motor, also, are inter- 
changeable. Motors and stators 
will fit horizontal or vertical motors, 
shell type motors, flange type 
motors, or so-called “special’’ mo- 
tors. Motor feet are placed on the 
bearing bracket, which carries all 
shocks to the motor support 


Condenser Type 


Growth of radio has required motor 
manufacturers to make motors that 
do not cause radio interference. The 
ordinary split-phase motor does not 
cause interference, but when applied 
to domestic appliances its starting 
current is usually so high that it 
causes lights to flicker. This con- 
denser motor has low starting cur- 
rent, high starting torque, and is 
free from radio interference 
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Aw of motor develop- 
ments made within the 
past year and a half. Numerous 
improvements have been made 
in starting characteristics, method 
of lubrication, mounting of bear- 
ings, elimination of radio inter- 
ference, ventilation, and power- 
factor correction 


By Roger L. Knight 


Associate Editor 


in the motor field that we cannot point 

to any one thing and say, “That is the 
outstanding motor development of the past 
two years.” There are only two develop- 
ments that have become so common that 
they can be called trends. One is welded 
construction, and the other is built-in speed 
reducers. 

From the standpoint of the motor in- 
staller, the important thing to notice about 
recent motor developments is the efforts on 
the part of manufacturers to make their 
motors come nearer to fitting specific appli- 
cation requirements. It is hard to imagine 
any load requirement for which there is 
not a motor that is almost ideally suited. 
And in nearly every case this motor is stan- 
dard, which means it can be manufactured 
at a reasonable cost and bought at a reason- 
able price. 

Naturally enough, motor developments 
follow in the footsteps of motor require- 
ments. There is a story behind every de- 
velopment, a reason. And every develop- 
ment represents something of value to the 
motor user. On this and the following two 
pages are illustrated and described fifteen 
recent motor developments. A number of 
others will be described in the article. What 
is behind each of these? 

First there is the clutch-type motor. This 
has been developed largely for use on do- 
mestic clothes washers. The clutch makes it 
possible to use a split-phase winding and at 
the same time obtain a low starting current. 
It is advantageous to use a split-phase wind- 
ing because it is the cheapest type of motor 
to manufacture. Thus the clutch-type motor 
offers the customer a fractional horsepower 
motor of reasonable cost that has high start- 
ing torque and low starting current. 

During the past year and a half there 
have been introduced a large number of 
motors with built-in speed reducers. The 
object of these motors is to furnish a power 
unit that will provide any given combination 


T inthe have been so many developments 
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Enclosure for Open Motors 


It prevents the accumulation of dust, 

dirt and moisture on the motor. It 

consists of a corrugated copper cover 

over the motor with steel end walls 

and a supporting base plate. At 

one end is a cooling fan and an 
outside guard 


Constant Speed Clutch 


It makes no difference how fast the 
motor runs, the shaft will run only 
at one certain speed. The built-in 
clutch is simple and inexpensive. 
It has been used successfully on 
talking picture equipment and other 
applications which require a small 
motor but one with constant speed 


Small Synchronous Motor 


Essentially an electric clock move- 
ment, which can also be used on 
toys, electrical novelties, and win- 
dow displays. It operates on 110 
volts, A. C., 60 cycles at the rate of 
300 rpm., and consumes 234 watts. 
It is mounted with two screws, and 
is said to require little skill to apply 


Herringbone Rotor 


Skewing of the bars on squirrel-cage 
rotors reduces noise. That has been 
known for years. This rotor applies 
the skew principle, but also balances 
the effect by skewing the bars half in 
onedirectionandhalf inthe other. This 
is said to secure quiet operation and 
at the same time improve operating 
characteristics. It also is said to 
reduce bearing wear and prevent 
vibration 


Improved Ventilation 


Totally enclosed motor which solves 
the difficulty of ventilation by cor- 
rugating the surrounding frame. This 
greatly increases the surface from 
which heat is dissipated. A fan is 
mounted on the motor shaft outside 
of the enclosed portion of the motor 
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of torque and speed. They relieve the user 
of much of the problem of motor applica- 
tion, and at the same time provide a unit 
that is both compact and sightly. Accurately 
to apply one of these motors, all the user 
needs to determine is the load characteristics 
on a given shaft or shafts. It is then a rela- 
tively simple matter to match these charac- 
teristics with those of a motor with a built- 
in speed reducer. 

To avoid the expense of manufacturing 
special motors for special applications a few 
manufacturers have designed what might be 
called unit type motors. These consist of a 
number of standard, interchangeable parts, 
which make it possible to build motors of 
almost any characteristics without requiring 
special designs of frames, rotors, end bells, 
and shafts. Such motors offer the user a 
wide choice of performance characteristics 
at a reasonable cost. 

Although condenser type motors are not 
new, they have found new impetus through 
the necessity of providing motors with fav- 
orable starting characteristics and yet free 
from radio interference. Condenser motors 
are more expensive than either repulsion- 
induction or split-phase motors, but they 
have better performance characteristics than 
split-phase motors, and are entirely free 
from radio interference, which is not true 
of many repulsion-induction motors. Re- 
cently there was put on the market a large 
condenser motor to be used for power-factor 
correction. One of these motors will cor- 
rect the power factor of two ordinary squir- 
rel-cage motors, which means that if a plant 
be equipped with one of these motors for 
every third application, the plant power- 
factor can be brought up to approximately 
unity. The advantage of building the con- 
denser into the motor instead of installing 
it in the line is that it improves the operat- 
ing characteristics of the motor itself as 
well as improving the power-factor of the 
line. 

A great deal could be said about improve- 
ments in motor ventilation. A number of 
totally enclosed motors have been put on the 
market with external fans mounted on the 
motor shaft. One such motor has a cor- 
rugated frame which greatly increases the 
area for heat radiation. A year ago a man- 
ufacturer introduced an enclosure for open 
frame tvpe motors designed to prevent the 
accumulation of dust, dirt and moisture on 
the motor. This enclosure consists of a 
corrugated copper cover over the motor 
with steel end walls and a supporting base 
plate. At one end is a cooling fan and an 
outside combination guard and air deflector 

Elimination of motor noise has come in 
for considerable attention by motor manu- 
facturers. Various spring and_ rubber 
mountings have been devised to absorb vi- 
bration. One such motor is mounted in a 
cradle and makes use of an endless concen- 
trically assembled garter spring mounted as 
a resilient medium between the hub of the 
bearings housing and an outer race support. 
It is said that with this resilient mounting 
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the center line of the shaft is maintained 
within .01 inch of an imaginary stationary 
line parallel to the base of the motor. In 
this same motor there are also two com- 
pression springs which absorb the shock of 
starting. 

An unusual method of reducing noise in 
squirrel-cage induction motors has been ac- 
complished by bending the bars into the 
herringbone shape. It has been known for a 
long time that skewing the bars of a squir- 
rel-cage motor reduces noise. The herring- 
bone arrangement is equivalent to skewing 
half of all bars in one direction and the 
other half in the other direction. Besides 
reducing noise this design is said to elimi- 
nate end thrust, and reduce exciting current, 
heating, eddy currents and iron losses. It 
is said also to improve pull-out efficiency 
and power factor. 

Two ingeniously devised built-in clutches 
have been introduced, one of which provides 
constant speed to the shaft with variable 
speed of the motor, and the other of which 
provides constant torque. The first-men- 
tioned clutch makes it possible to obtain 
constant speed from a universal motor. This 
clutch, it is said, can transmit one horse- 
power at 2400 rpm., with 600 rpm. slip, con- 
tinuously for 700 hours. 

Numerous ways have been devised for 
reducing the radio interference caused by 
motors. One of these ways is to build in 
two small condensers, each to be shorted 
across one brush. One manufacturer has 
made allowance for these condensers on all 
D.C. motors. The motors are sold either 
with or without the condensers, but there is 
a place for the condensers on all the motors 

An interesting improvement in bearing 
lubrication is found in a condenser motor 
recently announced in which there are two 
oil wells much larger in size than usually 
found on fractional horsepower motors. 
Each well has a reserve capacity of two 
cubic inches of oil. Each well is connected 
with the other at the bottom by a pipe line, 
thus giving the advantage of one point lu- 
brication. Its shape and design are such as 
to make it non-spillable no matter what po- 
sition the motor is in. 

Many explosion proof motors have been 
introduced during the past two years. 
These have been designed to comply with 
Underwriters’ regulations for use in haz- 
ardous atmospheres such as are encountered 
in oil refineries, gasoline plants, and simi- 
lar installations. In designing these motors 
the manufacturers have recognized the im- 
portance of making all the motor parts 
readily accessible. Where special ventila- 
tion is required, these motors are cooled by 
a fan mounted on the motor shaft but out- 
side of the enclosed portion of the motor. 

The greatest recent change in the con- 
struction of motors has come about through 
the general adoption of welding. Some man- 
ufacturers are welding almost all motors 
except fractional horsepower sizes. Others 
are combining the welding process with 
steel castings economically. 
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Built-in Condensers 


One way to prevent a D. C. motor 
from causing radio interference is to 
connect condensers across the brush- 
es. In this fractional horsepower 
D. C. motor, the two small con- 
densers are built-in 


Oil Well Lubrication 


This motor is featured by two large 
oil wells at the ends of the shaft 
which hold a great deal more oil 
than usually found in the bearing 
wells of fractional horsepower mo- 
tors. Each well has a reserve capac- 
ity of two cubic inches of oil. The 
two wells are connected at the 
bottom by a pipe line, giving the 
advantage of one point lubrication. 
The motor can be mounted in any 
desired position 


Explosion Proof 


For hazardous locations, such as oil 
refineries, cleaning anddyeing plants, 
and garages. The enlcosed portion 
is surrounded by a shell and air is 
forced between the motor and shell 
by a fan mounted on the shaft 


One Fly-power 


Very small motors have been intro- 
duced for use on heat regulators, 
electric razors, electric clippers, fans, 
movie projectors, and unit heaters. 
It is made for any voltage between 
10 and 230, and for frequencies 
between 25 and 60 cycles. The 
motor has the advantage of high 
torque with small size and light 
weight. It is quiet in operation and 
free from radio interference 


Power-factor Correction 


Co ndenser applied to a squirrel-cage 
induction motor for power-factor 
correction. By building the con- 
denser into the motor the power 
factor of the line at the point where 
the motor is connected is brought 
up to approximately unity, and at 
the same tim~ the characteristics of 
the motor are improved 
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PEED is a most 


important re- 
quirement of modern 
finishing methods as 
applied to electrical 
manufacture. This 
speed requires con- 
stant and careful 
control. The author 


By B. V. McBride 
Materials & Process Dept. 


simple tests for ob- Westinghouse Elec. & Mfg. Co. 
taining this control 


describes some 


IGH speed finishing methods are an essential factor in 
the present-day production schedules. Finishing time 
of two hours from spray booth to shipping floor is not 

at all uncommon for some types of machines. ‘To keep pace 
with this high speed production manufacturers have had to 
shorten the painting schedule considerably by decreasing the 
time allowed for the application and for the drying of the 
finishing materials. This has been accomplished by the use 
of new types of fast drying materials, and by the introduc- 
tion of improved methods of application. However, a rigid 
control of both materials and processes has been found nec- 
essary to insure complete and continued protection of the 
machines under normal service conditions. 

The finishing materials used about ten years ago required 
from ten to twenty-four hours airdrying for each coat to 
dry hard enough to handle. The first attempt to shorten the 
drying time involved the use of high temperature baking 
equipment with its attendent problems of ventilation and 
fire hazard. When fast airdrying lacquer finishers were 
introduced, the baking equipment was at first rapidly dis- 
carded, but later was reinstalled to obtain low temperatures 
for forced airdrying of these same lacquer finishes. This 
at present is the fastest finishing method available, but is 
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From 


Spray Booth 


to 


Shipping Floor 


9 Hours 


neither the most economical nor is the lacquer finish neces- 
sarily the most durable. 

To effect economies durable synthetic resin base finishing 
materials are being introduced at prices lower than the 
prices of lacquers. 

Although somewhat slower drying than lacquers, these 
materials have certain desirable advantages over lacquers 
such as higher gloss without rubbing, thicker films for a 
single coat, better adhesion to metal, harder and more dur- 
able films, and better suitability for brush application. The 
drying time is ordinarily about four hours, which is not too 
slow for most applications, but which can be decreased to 
the airdrying time of lacquers by the use of low temperature 
forced drying ovens. 

A reduction was made also in the time allowed for the 
application of the finishing materials. Brushing and dip- 
ping were the methods in use several years ago. These 
necessarily are now restricted in use, brushing because of 
the high labor cost and the long time required, and dipping 
because of the limitation in the size of the parts which can 
be finished in this manner. The high speed methods favored 
today are spray booth painting and flow painting. The 
spray booth method received an impetus by the introduction 
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of lacquers which proved to be better adapted to application 
by spray gun than by brush or dip tank. The flow method 
is merely an adaptation of the dip method and consists of 
flowing the material over the machine by means of a hose 
and allowing the excess to drain off. 
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IG. 1. The weathering test. Panels are put in the 

sun, facing south. Half of each panel is covered, so 

that direct comparisons between weathered and pro- 

tected portions can be made. Samples are examined 
once a month 


[his new order of things is conductive to decreased 
quality to such an extent that unless more than the usual 
precautions are taken in the choice and the application of 
the materials, satisfactory protection against the normal 
service exposure conditions may not be obtained. Finishes 
are applied to machines for both protection and decoration. 
For the first the finish should be hard, durable, adhesive, 
weatherproof, and in many cases oilproof. For the second 
they should have good gloss and color retention because of 
the value of gloss and color as a sales incentive. The fast 
drying materials available for this work are numerous, but 
are quite variable in quality, and cover a wide price range. 
Naturally, low cost materials are desirable from the stand- 
point of economy, but unfortunately, many of these are al- 
most worthless as protective coatings, and do not retain 
their gloss and color well. These must be weeded out by 
performance tests designed in such a way that only satis- 
factory materials can pass. 

Performance tests should be simple and should be de- 
signed to duplicate or accelerate the actual conditions to 
which the material will be subjected. The essential tests 
are those which determine the effect of age on the hardness, 
adhesion, gloss, and color, and the effect of weather ex- 
posure on the appearance and rust resistance of the material. 

The determination of viscosity and per cent solids is an 
important adjunct to the performance tests because probable 
performance under exposure can be estimated closely. Test 
data indicate that the amount of protection obtained against 
weathering is dependent more on the thickness of the paint 
film than on the quality of the material. The thickness is 
regulated largely by the viscosity and the solids content of 
the paint. High viscosity materials require large amounts 
of thinner for application resulting in a decrease in the 
solids content. Excellent results on weathering tests have 
been obtained from two coats of a lacquer having a low 
viscosity and high solids content, while on the same test two 
coats of a lacquer having a high viscosity and a low solids 
content failed in a comparatively short time due to the 
thinner film. When these same lacquers were compared 
on the basis of equal film thickness the latter material was 
superior in weathering tests. 

The following brief description of tests illustrates the 
methods in use to determine the quality of the materials 
used for finishes. 

When the effect of age on a finish must be determined in 
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a comparatively short time the coated panels are placed in a 
conditioning oven operated between 60-80°C. The time of 
conditioning depends on the air drying time of the material, 
and ranges from ™% hour for fast drying lacquers to 48 
hours for paints. After the conditioning treatment the finish 
is in approximately the same condition as it would be after 
several months of normal exposure, and can be examined 
for hardness, adhesion, weathering properties, etc. 

The resistance of finishes to weathering is best determined 
by exposure to actual weathering conditions. Panels are 
exposed to weather and sun by placing them on a test fence 
facing south at an angle of 45 degrees. Monthly examina- 
tion of the panels is made to determine changes in color and 
gloss, cracking or crazing of the finish, and the amount of 
rusting. The test fences shown in Figure 1 are constructed 
with flaps to protect one end of the panels from the effects 
of the weathering. This permits a direct comparison be- 
tween original and exposed finishes on the same panel. 

When quicker results are desired the weathering of the 
finish is accelerated by placing previously aged panels in an 
accelerated weathering machine and exposing them to alter- 
nate cycles of water, heat, and ultra-violet light until failure 
results. In the machine illustrated in Figure 2, the panels 
are supported on the rotating walls of the machine and are 
thus carried through the water spray into the light chamber, 
and back again through the water spray. Complete tests 
can often be obtained in about 30 days by this method. 

Humidity cabinets are of value in the testing of finishes 
used on apparatus used in locations where the air contains 
a considerable amount of moisture. Frequently such ap- 
paratus is covered with drops of water condensed from the 
air. For this test previously aged panels are subjected to 





FIG. 2. A quick weathering test. Panels are sup- 

ported on rotating walls and are carried through a 

water spray into an ultra-violet light chamber and 

back again through the water spray. Complete tests 
can be obtained this way in thirty days 


a saturated atmosphere at a temperature of about 30 degrees 
Centigrade in such a way that a continuous condensation of 
water occurs on the finish. Inferior finishes are readily 
detected by the appearance of rust, or softening and blister- 
ing of the film. Figure 3 shows the arrangement of panels 
in a novel humidity cabinet. The openings in the side con- 
tain panels with the finish facing the inside. The cabinet 
contains warm water circulated by thermo-syphon action 
through an electric water heater. The vapor condenses on 
the panels due to the temperature difference between the 
inside and outside of the box. 

Finishes subjected to marine exposure are best tested by 
exposure of aged panels to a continuous mist spray of salt 
water. As in the case of the humidity test, failure of the 
finish is indicated by the formation of rust. 

Ordinarily, the hardness of a finish is estimated by 
scratching with the thumbnail. An interesting alternative 
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is the Wilkinson Pencil Method which gives a numerical 
rating to the hardness. The test consists of writing on the 
finish with a series of drawing pencils graduated in hard- 
ness, starting with 4B and repeating with consecutive grades 
up to 9H using a pressure as uniform as possible on each. 
When a grade of pencil is reached which starts to scratch 
the finish rather than slide over it as the softer pencils have 
done, the hardness rating of that pencil is used as the hard- 
ness rating of the finish. Fairly consistent results are ob- 
tained by this method. 

The adhesion of a finish is usually estimated by scraping 
the finish off the panel with the thumbnail or with a knife 
blade. An improvement over this method is obtained by 
the use of the Graham-Linton Hardness Tester, illustrated 
in Figure 4, which gives a numerical rating to the adhesion. 
This device consists of a knife blade pressed against the 
finish by means of a calibrated spring. The pressure in 
grams required to cause the knife to cut through the finish 
and to scrap it off the panel is considered as the numerical 
rating for the adhesion of the finish. 

The selection of satisfactory materials is only one of the 
precautions necessary to produce durable and pleasing fin- 
ishes on machines. The remaining factors of importance are 
the complete and thorough preparation of the surface to be 
finished, thorough mixing of the material, and carefulness 
in the application of the material to the cleaned surface. 
Unless these are observed carefully, the tests performed on 
the material will be of little value. 

Before applying the modern fast drying materials, it is 
more important than ever before to clean the surface free 
from rust, scale, oil, dirt, and moisture so as to obtain good 
adhesion. 

Rusting underneath the finish is a fault which is as 
prevalent now as it was formerly. The cause is often con- 
sidered to be the poor quality of the finishing material, 
whereas the real cause is applying the material over wet 
rust or over loose scale underneath which moisture con- 
densed from the air is trapped. The formation of rust con- 
tinues underneath the finish and eventually raises the finish 
in blisters. This is no unusual condition, because a cold 
metal surface frequently drips with condensed moisture 
when the humidity is high. 
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FIG. 3. Humidity test. Previously aged panels are 

subjected to a saturated atmosphere at a temperature 

of about 30 degrees C. in such a way that a continuous 
condensation of water occurs on the finish 
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IG. 4. Below— 

Graham-L inton hard- 
ness tester. A knife 
blade is pressed 
against the finish by 
means of a calibrated 
spring. The pressure 
in grams required to 
cause the knife to cut 
the finish is a numerical 

adhesion measure 





FIG. 5. Above—Viscosity 

tester. It is placed on the 
surface of the finishing material, 
and the time required for it to 
sink a given distance is a measure 
of the viscosity 


To prevent these troubles sufficient cleaning must be ap- 
plied to the surfaces before the finishing operation. Sand 
blasting is probably the best method for removing rust and 
scale from large apparatus, although where this is not avail- 
able, scraping and wire brushing carefully done will give 
satisfactory results. Dirt and grease are best removed by 
thorough washing in hot alkaline cleaning solutions followed 
by rinsing in clean hot water. 

As to the proper mixing and application of the finishing 
materials, much should be said with emphasis. The heavy 
pigments of the paint settle out of suspension, and unless 
mixed back again, will require excessive amounts of thinner 


before they can be applied. The resulting paint films will 
be thin, porous, and will not offer proper protection. The 
present practice of using the dip, spray, and flow methods 


tends to lead to the practice of adding excessive amounts of 
thinner so as to obtain good draining and freedom from 
sags and drips. This practice produces paint films of in- 
ferior quality, they being too thin for good protection, and 
often dull and lifeless in appearance. To guard against 
this trouble as much as possible, the materials should he 
not only selected to have a high solids content and a fairly 
low viscosity so that excessive thinning is not necessary, but 
also should be thinned no more than is necessary to obtain 
satisfactory results from the method employed. The thin 
ning is best regulated by means of viscosity control usin 
a cup type viscosimeter. The one illustrated in Figure 5 is 
placed on the surface of the paint and allowed to sink. The 
time required for it to sink a given distance is an indication 
of the viscosity of the paint. 








BOVE—A few zinc 
die-castings used in 
the manufacture of light- 
ing fixtures. These are 
precise in dimension and 
economically made 


IGHT—An outstanding 

die-casting achieve- 
ment. Twenty different 
parts of this hoist are made 
of zinc die-castings. These 
include motor end bell 
and housing, motor sup- 
port and brake housing, 

and idler gear frame 


has 
tributed more toward making pos- 
sible economical quantity production 
of electrical parts than has die casting— 
the forcing of molten metal under hydro- 
static pressure into the recesses of a steel 


Q metal-shaping process con- 


die where it is forthwith solidified, the 
resulting castings being dimensionally ac- 
curate and requiring little or no machin- 
ing. 

Extensive as is the use of die castings 
in electrical assemblies of industrial and 


technical units, such as in the frames of 
small motors and bearings and in meter 
supports, dials and frames, to say noth- 


ing of the widespread miscellany of uses 
in the form of caps, plugs, covers, levers, 
brackets, holders, fittings, etc., it has been 
in the development of world-wide markets 
for domestic appliances and of their mass 
production that one finds the most  strik- 
ing examples of the service rendered by 
die castings to the electrical manufacturer. 


The vacuum cleaner is largely an as- 
sembly of die castings. So is the electric 
cloth washer. Without the rapidity of 


production and the economies of die cast- 
ing neither these nor numerous other do- 
mestic appliances cou!d have captured and 
satisfied such wide markets as they now 
enjoy. What is true of their development 
is now being repeated in the case of the 
electric refrigerator in which die castings 
come to play more and [ 
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more of an im- 


portant role in vital parts. Electric clocks 
furnish another illustration in point. The 
housings of most electric clocks consist of 
a single die casting of attractive design at 
a cost which keeps that of the assembled 
unit within the limits so necessary under 
present conditions if the widest possible 
distribution is to be obtained for a new 
product. 

The principal die casting metals are lead, 
tin, zinc and aluminum. Tin enters chiefly 
into the die casting of babbitt bearings, 
serving in all types of rotating machinery : 
motors, generators, converters, etc. Copper 
and antimony are used to impart greater 
hardness and resistance to the tin. Antimo- 





nial lead die castings also find application in 
bearings where speed and pressure are 
low. Tin and lead base die castings can not 
be used where strength is a requisite, the 
softness of the two white metals preclud- 
ing their application for such purposes. 

When tensile and compressive strength, 
resistance to impact, and physical proper- 
ties of a relatively high order are called 
for, the field of die casting metals nar- 
rows down to those with an aluminum or 
zinc base. Silicon, in amounts ranging 
from 5 to 13%, is introduced into alumi- 
num to improve both its casting proper- 
ties as well as those of the finished casting. 
Aluminum-copper and a!luminum-copper- 
nickel alloys for die castings are improved 
by the addition of smaller amounts of sili- 
con, ranging from 2 to 5%. The copper 
content of outstanding types of aluminum- 
copper alloys ranges from 2 to 14%. A 
standard grade of aluminum-copper-nickel 
die casting alloy contains an equal amount 
of copper and nickel, about 4% of each. 

A zinc base die casting alloy coming in 
for extensive use consists of 4.10% alumi- 
num 2.70% copper, 0.03 magnesium, the re- 
mainder being a special grade of 99.99% 
pure zinc. 

There is a wide choice of alloys suitable 
for die castings, mentioned here 
being merely by way of indicating their 
make-up. The choice, however, is by no 
means arbitrary. Consideration of the 
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DIE-CASTINGS — 


duty to be performed by a die casting to- 
gether with design, size, finishing process, 
etc. must be reconciled with the technical 
requirements of die design and die casting 


practice. Mechanical properties listed for 
different alloys by their makers usually 
represent results obtained on flat test bars. 


While these may be useful as an approxi- 
mate index for comparison, allowance must 
be made for more or less of a spread be- 
tween them and the properties of actual die 
castings which are influenced to a con- 
siderable extent by wall thickness and cast- 
ing technique. For all practical purposes 
there is a die casting alloy to suit every 
requirement in the way of mechanical and 
electrical properties. 

In the earlier days of die casting de- 
velopment, much of the industry’s effort 
was devoted to more or less futile attempts 
to apply the die casting process to copper 
base alloys. Their high melting point pre- 
cludes the use of the sort of melting equip- 
ment that works satisfactorily in the case 
of the more fusible alloys. A pioneer die 
casting specialist produced a large number 
of bronze die castings experimentally, the 
product being qualitatively satisfactory, 
but when it came to putting operations on 
an economical quantity production basis, 


insurmountable difficulties were encount- 
ered. 
The same fate overtook efforts to die 


cast brass in machines that had been spe- 
cially built for that purpose, the cost of 
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IE-CASTING is highly rec- 
ommended for small parts 

of intricate shape that are identi- 
cal and made in large numbers, 
such as motor housings for fans 
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die maimenance and replacement mount- 
ing so high that the parts could be sand 
cast and machined at much lower cost. A 
company which recently discontinued oper- 
ations turned out gears weighing as much 
as 40 pounds each of a 90% copper and 
10% aluminum alloy which were marketed 
as die cast, although the gravity process 
employed differs from what is generally 
recognized as die casting. Cessation of 
perations by this company is indicative of 
the general trend away from efforts to put 
the die casting of copper base alloys on a 
profitable basis. Ever so often one hears 
of a secret process for die casting brass, 
but this usually turns out to be some sort 
f modification of the permanent mold pro- 
cess rather than true die casting. The mis- 
sion of die casting is to provide within the 
dimensional limits of the process quantity 
supplies of cast parts at a lower cost than 
would be possible by any other process. 
Therefore, alloys whose character would 
impair the rapid delivery of castings by 
automatic machines and unduly cut short 
the life of dies do not come within its 
useful scope 

A large variety of mechanisms for die 
casting have been developed, most of these 
by die casting specialists for their different 
requirements. Aluminum base alloys, be- 
cause of their higher melting point, call 
for different types of die casting machines 
from those used in the production of tin 
and lead base castings. A plunger type of 
pressure machine is used for the latter 
while compressed air serves to force the 
aluminum alloy into the die. 

These machines are more or less auto- 
matic, being operated somewhat similar to 
a sheet metal punch press. The molten 
metal travels from a tank into a cylinder 
and is forced into the die through a sort 
of gooseneck arrangement. All parts sur- 
rounding the die are water-cooled. The 
surplus metal or sprue is eliminated either 
automatically or by manipulating a lever 
which permits it to drop to the floor. In 
the automatic machines ejector pins serve 
to eject the casting rapidly from the die 
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HAT kinds of metal alloys can be die-cast? How many 
die-castings of different alloys can be made from a single 


die? What kind of parts does it pay to die-cast? How strong 
are die-castings? How large can die-castings be made? What 
precautions should be taken in designing parts for die-casting? 
These are a few of the questions the author answers in this article. 


Dozens of specific die-castings used in electrical products are 


given in the text and illustrations 


By William Crawford Hirsch 


after solidification. The tendency of late 
has been toward the development of im- 
provements that will insure continuity of 
satisfactory operation rather than spectacu- 
lar speed performance. 

Good carbon steel serves as die material 
for the alloys with a relatively low melt- 
ing point. For aluminum base alloys a 
high-grade alloy steel, usually of the 
chrome vanadium type, is used in dies. 
Dies for aluminum castings range in 
weight up to 4,000 pounds and represent 
an investment of from $100 to as high as 
$15,000 each. A chrome vanadium steel 
die for a 10 pound aluminum alloy die 
casting weighs about 2,000 pounds. 

For practical commercial purposes the 
weight limit of aluminum die castings may 
be put at 11 pounds. Castings, 25 in. long 
are common and some have been made 40 
in. long, the approximate commercial maxi- 
mum in over-all dimensions being 20 x 15 
x 9 in., but as stated dimension in one di- 
rection may be increased, when necessary, 
so long as over-all measurements approxi- 
mate the limits indicated. Die castings are 
hardly competitive with plain sheet metal 
stampings or automatic screw machine 
products in the general run of very small 
parts, although quite frequently the cost 
of a single die casting is more than justi- 
fied through its replacement of an assembly 
calling for punching, forming and drawing 
dies or other jigs and fixtures, especially 


EFT—Artistic designs of 

intricate contour fall into 

the logical field of die- 

casting. Such parts come 

from the casting machine 

ready for sand blasting and 
finishing 


RIGHT—Die-casting is a 

precise process. Toler- 

ances of plus or minus .001 

in. can be obtained. Economy 

demands, however, that tol- 

erances be as generous as 
possible 
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when the advantages obtained from the 
greater strength of one-piece constructio 
are taken into consideration. 

The life of a die depends almost alto- 
gether upon the melting point of the alloy 
which it is called upon to shape. When 
this is low, a run of 200,000 castings may 
leave it in excellent condition while in the 
case of a relatively high melting point 
alloy replacement after a run of 60,000 
castings may be necessary and considered 
as very good performance. Die casting 
specialists have automatic die sinking ma- 
chines by which reproduction of dies is 
greatly facilitated. The initial cost of a 
die is borne by the buyer, but the cost of 
its maintenance and in most cases that of 
its replacement, when it becomes worn out, 
is assumed by the manufacturer of die 
castings. 

In designing for die castings certain 
fundamental rules must be borne in mind. 
Abrupt changes in wall thickness are, of 
course, best avoided, just as in ordinary 
foundry practice. Minimum wall thick- 
ness depends upon alloy and size of casting 
and designers will do well to post them- 
selves on this subject. Whenever the elec- 
trical parts buyer can, he will benefit from 
giving the die-designer as wide latitude as 
possible. If the die-designer knows exactly 
what is expected of a part, he can place 
the gate location where it will be most 
economical and unobjectionable. He can 
then provide proper vents for the air in 
the cavity when it is displaced by the metal 
entering the die, and prevent ejector pins 
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marring the vital parts of a casting. Un- 
dercuts in die casting designs should be 
avoided as much as possible. The auto- 
matic pulling of steel cores in die casting 
is thereby greatly facilitated. 

Die castings have been produced for spe- 
cial purposes in commercial quantities 
within amazingly narrow tolerances, such 
as plus or minus 0.001 in. across the part- 
ing line, but such tolerances, when 
unnecessarily made part of the order, are 
just a waste of money because the die 
casting manufacturer is compelled to offset 
the increased cost of production by a com- 
mensurate charge. To get the real benefit 
of the economies of die casting, overfas- 
tidiousness in the matter of mechanical 
properties as well as tolerances should be 
avoided. The process insures commercially 
adequate dimensional accuracy. Threads 
and core holes are cast economically and 
inserts may be cast into position, such as 
studs, bushings, and magnetic pole pieces 
and conductors in magneto housings. En- 
graved or ornamental designs can be most 
economically reproduced in die castings. 

Die castings, as they come from the cast- 
ing machine, have smooth surfaces. For a 
large number of electrical purposes die 
cast parts need nothing further than to 
the fins removed. Tap-holes are 
rough ground and vacuum cleaner parts as 
well as those for numerous other do- 
mestic appliances when partly ornamental 
in character are polished, a standard pro- 
cedure being treatment with emery on a 
glued rag wheel, followed by treatment 
with emery on a felt wheel and buffing 
and coloring on rag wheels. 

When it comes to internal threads and to 
sections that must be extremely tight-fit- 
ting, supplementary machining must be re- 


close 


have 








HERE is an old play on words which 
reads, “What is the noise that annoys 
an oyster?” 

The answer is never given because no- 
body cares what noise annoys an oyster. 
But noises that annoy human beings are 
another matter. These noises become par- 
ticularly important to manufacturers at a 
time when the general public is becoming 
noise conscious. 

The demand for silence is here, and as 
it is exploited noise consciousness grows. 

Wise electrical manufacturers either have 
or are laying plans to reduce noise in their 
equipment. In an editorial that appeared 
recently in this magazine the editor de- 
scribed the plight of a manufacturer of 
pumps for oil burners who was suddenly 
called upon to furnish a quieter pump. He 
was surprised to find that what had 
previously been one of the quietest parts of 
an oil burner was suddenly said to be the 
noisiest part. 
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sorted to. Such machining usually 
sists of nothing more than milling. Ex- 
ternal threads call for nothing more than 
light chasing. Light turning, reaming, or 
edge milling make up the machining re- 
quired on certain parts. 

Finishing of die casting may consist of 
sand blasting, followed by the application 
of lacquer through dipping, spraying or 
brushing; scratch brushing, ball-burnishing, 
polishing, electroplating and oxidizing and 
coloring of previously electroplated parts. 
A most attractive finish of aluminum die 
castings is obtained by making use of the 
protective film which is one of the metal’s 
characteristic properties and to which for 
this purpose a decorative finish is applied. 

Mention has been made before of a zinc- 
base die casting alloy in which aluminum, 
copper and magnesium furnish those prop- 
erties that make it suitable for a large 
variety of electrical parts. Among these 
may be mentioned, as a striking illustra- 
tion of the usefulness of this alloy, the 
following die cast parts for a 2,000 pound 
capacity electric hoist:—Motor end _ bell, 
motor housing, rotor winding, motor sup- 
port and brake housing, brake arm, brake 
arm adjusting nut, load shaft ball bearing 
sup, load shaft with steel insert, torsion 
spider connecting load shaft to rotating 
load gear, idler gear on steel pinion, idler 


con- 


gear frame, worm wheel shaft frame, 
worm wheel shaft and gear with steel 
insert, worm wheel, grease _ retaining 


sleever around high speed shaft, thrust ball 
bearing sleeve around high speed shaft, 
switch frame, switch wheel with interior 
cam, switch cam arm, and brush holder. 
Among outstanding electrical applications 
of die castings may be mentioned housings, 
door frames, lens rings and focusing tubes 


Quiet 


ESIGNING noise out of electrical equipment is 





of floodlights and = searchlights ; 
cleaner bail clips, bottom plates, control 
bodies, cord hooks, fans and fan housings, 
motor housings, nozzles and special attach- 
ments; drain boards, gear housings and 
covers, levers, motor housings and wringer 
frames for electric clothes washers; waffle 
molds; percolator bases; housings for sew- 


vacuum 


ing machines, hair dryers, vibrators and 
similar appliances; radio dials, plates, loud 
speaker bases and other parts; lamp bases, 
loop hooks and chandeliers, and 
brackets, brush holders, covers, end caps, 
end plates, housings, key barrels and switch 
escutcheon plates for starting and lighting 
units; drill housings, covers, handles, fans 
and bearing plates and caps; switch cases, 
frames, keys and plates; ammeter housings 
and maintaining plates; armature brackets, 
ends, levers and support bearings; battery 
ignition distributor heads; brush holders 
and covers; circuit breaker caps, covers and 
levers; contact makers; generator and mo- 
tor bearings and parts; magneto housings; 
molding fittings; spark coil heads; storage 


bases, 


batteries; telephone automatic finger 
wheels, key barrels, transmitter covers, 
bases and faces and switchboard parts; 


thermostat and pyrometer frames; and a 
large number of frames for electrically 
operated office appliances, such as _ type- 
writers, adding machines, cash registers, 
etc. 

The annual output of die castings is esti- 
mated to reach in normal years a value of 
$25,000,000. The U. S. Department of 


Commerce, in cooperation with the Ameri- 
can Die Casting Institute, is now conduct- 
ing a survey of the industry with a view 
to furthering the solution of its outstanding 
problems. 





Please 





one of the most important tasks facing the 


electrical designer. 


needless noise. 


It is demanding quiet. 


The general public is tired of 


Many 


designers have been busy meeting this demand, and 


the more quietness they give the public the more 


quietness the public wants. 


Industrial prophets tell 


us we are on the threshhold of the quiet age 


One prominent electrical manufacturer 
goes so far as to say that in his opinion the 
next big war to be waged by industry is 
against noise. He is staking good money 
in research and design activities on this be- 
lief. We have been through the stone, 
bronze, and iron age. It seems possible 
that we are now entering the quiet age. 

Well, what can be done about noise? The 
problem is broad, but there are a few well 
established fundamental principles govern- 


ing it. 
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Hence, to 
reduce noise, it is necessary either to re- 


Noise is caused by vibration. 


duce or isolate vibration. If this is to be 
done scientifically the first difficulty con- 
fronted is that of measuring the noise. 
This is a rather perplexing difficulty be- 
cause although noise is caused by vibration 
it is not necessarily true that the noise can 
be measured by measuring the vibration. 
The ear acts quite differently to different 
frequencies of vibration. A loud hum of 
comparatively low frequency may not be 
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particularly annoying, but to some people 
slight scratching sound, such as 
caused by pulling a finger nail across a 
window is most unnerving. The 
energy emitted by the latter sound is, how- 
ever, a great deal than that emitted 
by the former. 


even a 
glass, is 
less 


Not only do different kinds of sounds 
affect different people differently, but they 
affect the same person differently at differ 
ent times. Another difficulty encountered 
in measuring the sound caused by any ma- 
chine is brought about by the fact that 
noise depends to a great extent upon the 
environment of the machine. Noise is 
readily reflected. A machine in an en- 
closure will seem to give off many times 
as much noise as it would if located in an 
open field. Any instrument that measured 
only vibration would not take this into 
account. 

There have, however, been a number of 
instruments and methods devised for meas- 
uring the noise of machines. These instru- 
ments have been designed to react to noise 
as does the human ear, as nearly 
ble. One such instrument, for example, 
employs an electrical network for weighing 
the different sound frequencies in a manner 
similar to the way the human ear weighs 
the same frequencies. For example, this 


as possi- 


shows a greater reading for a 
shrill note than for a low note of the same 
intensity. In conjunction with this instru- 
under development at the 
present time an attachment to analyze sound 


instrument 


ment there 1s 
both on a single-frequency and band-fre- 
quency basis. There is not, however, any 
instrument that will measure with any 
great degree of accuracy the comparative 
objectionableness of different noises. 

In 1928 the Electrical Testing Labora- 


tories devised a novel method of compar- 
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ing the noises of different types and makes 
of fractional horsepower motors. This was 
essentially a jury method in which no noise 
measuring instruments were used. The re- 
port of the experiment reads, in part, as 
follows: 

" ncaa ae decided to 


; was 
method whereby individuals 


adopt a 
would record 
an independent judgment as to the degree 
of objectionableness of the noises produced 
by each motor. In order to eliminate as 
far as possible individual idiosyncrasies, a 
jury of six persons was impaneled—three 
men and three women. To assist them in 
judging ‘standard 
noises’ was arranged, comprising motors 
which were carefully selected from a large 
vroup as being respectively the least noisy, 


each noise, a_ set of 





time. 





Silent Ventilation is Here 


Already two manufacturers 

have sensed the demand for 

quietness and have introduced 

ventilators that let the air in and 
shut the noise out 


Ears Can't Be Trusted 


One of the biggest prob- 
lems facing electrical de- 
signers is devising some 
means of measuring noise 
scientifically. So far the 
best instruments for this 
purpose leave much to be 
desired. This shows the 
method of matching radio 
speakers used by RCA in 
its Camden, New Jersey 
plant. The ear of the 
tester is not trusted 


the most noisy and noisy only to a mod- 
degree. Three motors thus 
prised the standard of reference for start- 
ing three more were set up for 
running and three for stopping noises 

“A small room which had been insulated 


for temperature 


erate com- 


noises ; 


control 
which to conduct the 
of heavy felt was placed under each 
during the tests, to the conduc- 
tion of vibrations through the floor. 

aes hree mo- 


[The noises produced by the th n 


was set apart in 
\ piece 


motor 


noise rating. 


minimize 


tors originally chosen as standard for com- 


1 


parison were evaluated at 1, 


3, and 5, the 


arbitrarily 


lower figures indicating the 


least noise. The jury members were in- 
structed that in case motors should be 
found which would appear to require a 


1 


hese hgures, 


1oise rating outside t the scale 


should be extended downward to 0 and up- 


Listening to One Noise at 


a Time 


An extremely useful tool for the 
designer in search of machine 
noise is this super-sensitive electric 
ear that listens to one noise at a 
That is, the circuit of the 
instrument can be so adjusted that 
the microphone responds only to 
sound waves within a certain band 
of frequencies. 
ment makes it possible to make 
sound analyses scientifically 


Such an instru- 








































































found advisable. The technique 
adopted required that each member of the 
jury should rate each motor independently, 
there being but one member in the room at 
ne time. The motor being rated was 
started, run and stopped, and then the same 
thing done with each one of the standards 
for comparison, these operations being re- 
or varied at will by the juryman 
himself until he was sure as to the relative 


ward as 


peated 





Vibration Detector 


To reduce noise it is necessary to 
reduce or isolate mechanical vibra- 
tion. This instrurment shows where 
and how great this vibration is 


position in the scale to which the noise pro- 
duced by the test motor should be assigned. 
The jury did not judge merely the loud- 
ness nor pitch of the noises produced, but 
were instructed to consider them in the 
light of their objectionableness. 

“It was expected that the ratings of six 
individuals, differing greatly in disposition 
and temperament, would vary widely. As 
a matter of fact, however, there is a grati- 
fying consistency in the results. The aver- 
ages of the individual ratings made by the 
six may, therefore, be taken to indicate in 
some measure the relative objectionable- 
ness of the various noises produced.” 

Checking up on the noise of machines by 
merely listening to them is an old practice 
in industry, and one that offers possibilities 
for absurd errors. Prof. Benjamin F. Bai- 
ley of the University of Michigan describes 
an experience with a gear manufacturer 
who used the “listening method” for de- 
termining rejects. 

“In the manufacture of gears,” says 
Prof. Bailey, ‘an inspector runs the differ- 
ent gears and accepts or rejects them in 
accordance with his judgment. An average 
gear may be provided which the inspector 
may use as a standard of comparison. 

“One gear manufacturer, to test the ac- 
curacy of sound inspection, submitted 100 
gears to one of his inspectors. Of these 95 
were passed and 5 rejected. Another in- 
spector who knew nothing of the first in- 
spection passed 93 and rejected 7. Only 
one or two of the gears were rejected by 
both inspectors. A few days later the same 
gears were again submitted to the first in- 
spector who did not know that he had pre- 
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viously inspected them. This time he re- 
jected 11. Of the 11, only one had been 
included in the first five. The other ten he 
had previously passed.” 

One ingenious motor manufacturer com- 
pares the sound of two motors by standing 
between them and adjusting his position 
until the two motors sound equally noisy. 
If he finds he is half way between the two, 
he assumes that they are equally noisy. 
Otherwise he assumes that the noise varies 
inversely as the square of the distance he 
is away from each motor. This method is 
similar to that used in the photometry of 
lamps. 

Although there is still a great deal to do 
in the field of sound measurement, present 
instruments and methods are at least a 
deal better than guesswork. They 
make it possible to do much toward the 
reduction of machine noise. 

It has already been stated that the prob- 
lem of reducing noise is a problem of pre- 
venting or isolating vibration. In electri- 
cal machines this vibration is caused both 
electrically and mechanically. An _ unbal- 
anced electrical field in a motor, for exam- 
ple, will cause vibration and noise even 
though the machine be perfectly balanced 
mechanically. Space does not permit giving 
a detailed discussion of electrical unbal- 
ance, but the possibility of its existence 
should be recognized in making noise stud- 
ies on electrical machines. 

One thing that has greatly reduced the 
vibration and noise of high-speed rotating 
electrical machinery is dynamic balancing. 
It was not so long ago that rotating 
machinery was given only the static bal- 
ance test. It is well known now that a ma- 


gor rd 





speed. There are on the market many ma- 
chines for carrying out dynamic balancing 
tests. There are also portable machines 
for making these tests in the field. 

As far as vibration is concerned, 
cal machines are being rapidly improved. 
The best way to reduce noise is, of course, 
to design machines so that their vibration 
is at the minimum. Vibration cannot be 
eliminated, however, and where it must he 
reckoned with, the best that can be done is 
isolate it. 

A great deal has been written about the 
problem of isolating vibrations of certain 
given frequencies. This is a relatively sim- 
ple matter. It requires merely placing the 
vibrating machine on a cushion as flexible 
as it is possible to obtain in a given space, 
making sure that the machine and its cush- 
ion has a natural frequency of vibration 4 
to 10 times less than the vibration to be 
isolated. 

The problem more generally confronting 
the electrical manufacturer, however, is 
that of isolating vibration made up of a 
band of unknown frequencies. To isolate 
this type of vibration it is necessary to 
provide a flexible cushion and some means 
of damping. The family automobile fur- 
nishes a good example of this type of vi- 
bration isolation. Vibration and bumps are 
absorbed by the tires and the springs. The 
machine is prevented from reacting teo 
violently or too quickly to low-frequency 
jars by the shock absorbers. 

The electrical manufacturer could con- 
ceivably borrow from the automobile man- 
ufacturer in attacking the problem of iso- 
lating vibration, but in there 
are other preferable methods. There are 


electri- 


most Cases 





Springs Are Fine for Known Vibrations of Constant Frequency 


If an electrical machine vibrates at some known and constant frequency, this 

vibration can best be isolated by the use of springs or rubber. This shows a mount- 

ing used on a blower unit. The natural frequency of vibration of the motor and its 
mounting is necessarily much lower than the frequency to be isolated 


s 
that may be perfectly balanced 
statically may be dangerously out of bal- 
ance dynamically. This is due to the fact 


chine 


that a static balance test will not detect 
unbalance along the axis of a rotating 
part. It is plain to be seen that if an 


armature, for example, has a heavy spot 
on one side at one end, and an equally 
heavy spot on the other side at the other 
end, it will be in balance statically, but 
will be out of balance when run at high 
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isolating materials available which *com- 
bine the properties of the tires, springs, and 
shock absorbers of the automobile. These 
materials can be applied so that they are 
unobtrusive, and they occupy a small space, 
an important consideration to the electrical 
manufacturer. Furthermore, the isolation 
method applied to the automobile is more 
elaborate and expensive than that gener- 
ally required in electrical machines. 
Among the materials combining softness 
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and internal resistance are cork, rubber, 
and a synthetic material developed in Ger- 
many several years ago and recently intro- 
duced in this country. Cork is an elastic 
material that has a high internal resist- 
ance. It is quite permanent and resists 
most solvents and quite a high degree of 
heat. Soft rubber is much “softer” than 
cork, but does not have a high internal re- 
sistance. Soft rubber is an excellent ma- 
terial for isolating one given frequency of 
vibration. Its principal weakness is that 


it oxidizes and becomes hard after a time, 
in which case it must be replaced. The 
synthetic material already mentioned is as 
soft as most rubber and at the same time 
has two or three times the internal resist- 
ance of cork. It is permanent and quite oil 
proof. This material will not stand the 
heat that either cork or rubber will stand, 
and is damaged by constant contact with 
water. In addition to these materials there 
are a number of combinations of them and 
still other built-up materials, such as 


ground cork cemented into blocks, hair and 
other felts impregnated with viscous ma- 
terials, and combinations of felt and cork. 

There are certain important principles 
governing the application of each of these 
isolating materials. For the best results, 
for example, they should be loaded to a 
certain number of pounds to the square 
inch. It is recommended that engineering 
information about these materials be ob- 
tained from the manufacturers before their 
use in any machine is planned f 





WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


Swope Plan Committee Recommends 

The Committee on the Swope Plan has 
presented to the executive committee of the 
board its recommendations for the NEMA 
mutual unemployment benefit plan. This 
plan was based upon a study of the origi- 
nal Swope Plan. The executive committee 
approved the unemployment plan as_ sub- 
mitted and instructed that it be presented 
to the Policies Division at the May meet- 
ing at Hot Springs and with recommenda- 
tions for its approval. 


NEMA Board Actions 


Contact of the refrigeration division with 
accessory’ manufacturers, having in view 
the formation of an accessory manufac- 
turers association, was approved recently 
by the Nema board. The board also 
authorized contact with the heating and 
piping contractors national association. 
Glenn Muffly will make this contact. 

Counsel reported to the board that con- 
tacts he had made with regard to the bill 
on uniform government contracts indicated 
that this bill would be acted upon favorably. 


Actions on Codes and Standards 

Switchgear. Definitions for air switch, 
stud, open type switch, contact surfaces, 
current carrying parts and double throw 
switch; rule on standard voltage ratings 
for large air circuit breakers; and auto- 
matic switchgear tests. 

Noise measurement. This project is being 
undertaken by a sectional committee of the 
American Standards Association under the 
sponsorship of the Acoustical Society of 
America. NeMA is favorable to the initi- 
ation of this project and has so instructed its 
representatives on the Standards Council. 

Manhole frames and covers. The proposed 
American tentative standard on manhole 
frames and covers under consideration by 
the American Standards Association sec- 
tional committee has been referred to the 
interested sections of NEMA and some com- 
ments have been received. 
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Code matters. The codes and standards 
committee approved the sixth revision of 
the ASA safety code for floor and wall 
openings, railings and toe-boards with 
some modifications recommended by the 
safety code correlating committee. 

The codes and standards committee ap- 
proved the revision of the ASA safety code 
for the protection of industrial workers in 
foundries. 

Review of the proposed revision of the 
ASA safety code for prevention of dust 
explosions in flour and feed mills disclosed 
some items which seem objectionable to 
NEMA. The codes and standards committee 
authorized NEMA’s representative on the 
sectional committee to vote against the 
proposed revision and to set forth NeMa’s 
objections. 

Some suggestions as to the revision of 
the electrical committee procedure was 
forwarded to the chairman of the electrical 
committee. This proposal has two features 
in common with the plan proposed by the 
National Electric Light Association. These 
are: a three-month interval between the 
advance publication of article committee 
reports and the meeting of the electrical 
committee; and biennial rather than annual 
meetings of the electrical committee for 
code revision. The proposal provides ap- 
proximately the same time as at present for 
article committee work, but would set the 
date of the electrical committee meeting 
about one month later, and the stop-date 
for revision proposals about one month 
earlier than at present. It contemplates a 
continuous period of a full year for in- 
activity in code revisions. 

O. H. Van Amburg of the General Elec- 
tric Company was nominated for member- 
ship on Underwriters’ Laboratories’ indus- 
try conferences for cut-out bases and for 
cartridge enclosed fuses. 

Standards for Edison base lamp holders 
and for transformers are acceptable to 
NEMA, according to a vote of the codes 
and standards committee. 












Changes in Personnel 


C. A. Gillingham (National Carbon Co.) 
has been appointed as NeMa’s representa- 
tive to replace W. A. Brannon (French 
Battery Co.) and W. B. Schulte (Burgess 
Battery Co.) on the sectional committee on 
specifications for dry cells. 


L. B. Harvey (Porcelain Insulator Corp.) 
has been appointed to replace G. W. Lapp 
as one of NEMA’s representatives on the 
sectional committee on insulators for elec 
tric power lines. 


Alexander Churchward (Wilson Welder & 
Metals Co.) was appointed as Nema’s 
representative on the ASA section com- 
mittee on code for pressure piping. 


O. H. Van Amburg (General Electric Co.) 
was appointed to replace H. R. Sargent 
(deceased) on the ASA sectional com- 
mittee on rolled threads for screw shells 
of electric sockets and lamp bases. 


G. E. Palmer (Palmer Elec. & Mig. Co.) 
was appointed as one of NeMa’s repre- 
sentatives in the NEMA-NELA joint com- 
mittee in service entrance devices. F. H. 
Penny (General Elec. Co.) and F. J. 
Rathbun (Louis Allis Co.) were appointed 
as Nema’s representatives on the joint 
committee with the association of Wood 
Working Machinery on the standardization 
of shell type motors. 

The following were appointed as NeMa’s 
representatives on a joint committee with 
the association of Iron and Steel Electrical 
Engineers on the standardization of steel 
mill control: T. D. Montgomery (Cutler- 
Hammer, Inc.), W. J. Fleming (General 
Electric Co.), P. B. Harwood (Cutler- 
Hammer, Inc.), L. E. Markle (Westing- 
house), L. A. Watson (Clark C 
Co.) and D. C. Wright (Electric Con- 
troller & Mfg. Co.). 


N. F. Bowman ( National Carbon Co.) was 
appointed chairman of the joint sections 
committee on standardization and simplifi- 
cation of carbon brushes, to replace H. C. 
Mills (Morganite Brush Co.) 


Controller 
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Free Wheeling May Change Radio Tube Voltages ! 


AST October on this page a good deal was made of 
the point that there was an interdependence among 
electrical manufacturers which, it felt, 

little realized—an interrelationship which involved, in 


was was 





many cases, rather tangible responsibilities, one toward 
the other. This interdependence reaches a large degree of 
importance in the range campaign now being carried on 
by NEMA. 

Now here is another example—a most striking case of 
interdependence—which, in this instance, starts even 
outside the bounds of the electrical industry and bur- 
rows right down into the midst of it. 

The advent of free-wheeling may change the standard 
voltage of radio tubes! What? How? Why? You 
may well ask all three. 

But it is all very simple when you know the answer. 
To lift this thing out of a haze, let’s start with the elec- 
Our 
manufacturers, 


features of the automobile. 
the 
ample battery attends to that. 


trical motor cars, as 


An 


And a good generator 


turned out by start easily. 
sees to it that the battery is charged at all times. 
Then we stick an electric cigar lighter on the dash. 
Perhaps we put on an electrically operated wind-shield 
wiper, and quite likely we install a hot water heater with 
its electric fan for forcing the hot air out into the car. 
Then perhaps we equip the car with a radio. A few 
3ut the battery and 


amps here and a few amps there. 
All goes reasonably well 


its generator grin and bear it. 


°6 
until 


along comes free-wheeling. This is the straw that 


threatens to break the camel’s back. For, with free- 


1 


wheeling, the engine, and hence the generator armature, 


turns over fewer times per mile. The obvious happens. 
The generator cannot keep up with the battery demands 
which have gradually been loaded upon it. 

So then the automobile designer is faced with an in- 
terrelated series of problems. He cannot increase the 
charging rate sufficiently without increasing the size of 
And even if he does this, the battery will 
So then 


And the wiring must 


the generator. 
not stand the necessary rate as a steady diet. 
he must increase the battery size. 
be larger, too. All these are expense factors. A ready way 
out is to change the automotive standard voltage from 
six to twelve. It is understood that this change is being 
seriously considered right now. 

Now let’s look at what parallel plans have been de- 
veloping during this time in the radio tube industry. 
Appreciating the savings that come through simplifica- 
tion and standardization, the radio tube people have seen 
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in such a program a way to more profitable business 
than has been their lot recently. But what to standardize 
on? Shall it be a six-volt tube or a twelve? The radio 
branch of the electrical industry must wait for the de- 
cision of the automotive engineers. 

Here, then, is dependence upon factors a long way 
removed from radio tube plants. 

Dependence and interdependence play such a large 
part in design, sales and production that they simply 
cannot be overlooked. They bob up at unexpected times 
and show themselves with totally unforeseen twists and 
turns. They are factors decidedly to be reckoned with. 
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Why Deliberately Put a Weak Link in Your Chain? 


OU wouldn’t expect General Motors to put an in- 
ferior brake lining on its Cadillac cars. Any well- 
engineered job is well engineered only if its every feature 
is in keeping with every other one. 

That holds, of course, in the field of electrical manu- 
facture as well as everywhere else. And yet if we are 
to believe a correspondent, who happens to make heat- 
ing elements for manufacturers of electrically heated 
products, some of us are not doing consistent designing. 

Here is what he says, “What in the name of heaven 
are you going to do when a manufacturer confesses and 
admits to you that your product is superior to what he is 
using ; that it would be a valuable asset from the stand- 
point of a selling argument to have his own product 
equipped with yours—and then he continues to go along 
using an inferior part that continues to bring a blemish 
upon his good name and complaints from owners of his 
product ?” 

Now of course we all know that this correspondent is 
not what our lawyer friends would call a disinterested 
witness. He is all “het up” because certain manufac- 
turers will not see it his way. So you may discount as 
little or as much as you wish of what he says. 

But doesn’t the principle hold just the same? 
that we should design consistently. 


That is, 
And if we don’t, we 
may quite readily injure our own reputation and that of 
our product. 


. ad 
Editor 
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The Nema Range Plan 


So Broad It Helps You Too 


HAT electrical manufacturer is there who will not profit 


in one way or ano 


ther, directly or indirectly, from the 


Electric Range Plan as worked out by NEMA and put forth with 

the cooperation of NELA. This is the broadest electrical mer- 

chandising idea of the year. What this plan is, how it started, 

what has been done to date, the “why” of it are all included in 

this and the following six pages. 
It is fitting that first there should be given heed to the 

words of John H. Trumbull, President of NEMA, on this plan 
and its relationship to every electrical manufacturer 


THE EDITORS 


The Range Plan and You 
By John H. Trumbull 


President of NEMA 


E electrical manufacturers have an 
\W/ interrelationship — an interdepen- 

dence, if you will—which, | be- 
lieve, is greater than exists in most in- 
dustries, and greater, it seems to me, than 
we ourselves fully appreciate. 

I am not going to write on this text in 
general terms here because I did that in 
the NEMA publication last November, and 
it was reproduced in ELectricAL MANUu- 
FACTURING. 

But I would like now to write of a 
more specific application of this factor of 
interdependence. 

If we were manufacturing agricultural 
machinery, we would not have to be con- 
cerned with the increasing of the market 
of ovens or dough mixing machinery for 
example. Of course, we would profit by 
a greater demand for wheat, but we would 
have no very direct responsibility toward 
increasing the market for it. For wheat 
is a staple food product, the demand for 
which is dependent upon the population of 
a country and practically upon that alone. 
And the manner of utilization of that 
wheat has no bearing whatsoever on the 
manufacturer of agricultural machinery. 
Whether the wheat be made into biscuits 
or bread, and hence calls for the use of 
this or that type of oven, is of not the 
slightest concern to us as agricultural im- 
plement manufacturers. 
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But now let us look at this factor of 
utilization of electrical products. Quite a 
different picture faces us. If we manu- 
facture electrical transformers, for ex- 
ample, we are vitally interested in the 
marketing and ready utilization of all sorts 
of other electrical products. For every 
waffle iron, every toaster, every refrigera- 
tor which is added to the line builds load, 
and ultimately this means more transfor- 
mers. And so it goes with many an elec- 
trical product. 

This is why, quite aside from the direct 
business increase in the product itself, | 
am vitally interested in the Range Plan 
now being carried out by NEMA in co- 
operation with NELA. 

Sometimes I feel that we in NEMA, as 
an association, have no real vital grasp of 





the marketing job which we should do 
collectively. We have an excellent pro- 
gram of setting up technical standards and 
the like. We carry out this task exceed- 
ingly well and then we are inclined to rest 
on our oars. In other words, we are not 
sufficiently merchandising-minded, utiliza- 
tion-minded. 

Perhaps it would have been fairer to 
have made this declaration a year ago 
than now, because in the Range Plan we 
are overcoming in an excellent way this 
shortcoming. I hope it will mark the be- 
ginning of a new type of thinking within 
the association and outside of it as well. 

We have ridden out of each depression 
on the back of some single industry. In 
1921, you will remember, it was the auto- 
motive industry. There are people in high 
places in these United States who believe 
that it is the electrical industry upon which 
dependence is being placed to pull us out 
of our present depression. I would not be 
surprised to find that this is the case. Elec- 
tric refrigerators and ranges seem to be 
making an excellent start in this direction 

We frequently hear it said that we are 
not in business for our health. Of course 
we are not. We are in business to make 
money. We do this best by serving and we 
serve everyone best—the ultimate con- 
sumer, the direct customer and our fellow 
manufacturer—if we get behind all-indus- 
try movements with our full support. 
What better way is there to help ourselves 
than to give full support, moral and tan- 
gible to this all-embracing Range Plan. 
And that goes for those outside of Nema 
as well as for those within its membership. 
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The NEMA Range Campaign calls for 
the sale of one million ranges in three 
years, which means 200 million dollars 
worth of business for the electrical 
manufacturing industry 


It is estimated that this campaign will 
result in a continuous annual volume of 
100 million dollars worth of business 


Every branch of the electrical industry 
will be benefited by this campaign 


Every branch of the electrical industry 

should co-operate in this united effort to 

increase consumer demand for one 

major electrical appliance and thus to 

increase the sale of electrical products 
in every branch of the industry 


Public acceptance for the electric range 

can be sold. It has already been sold 

in some localities. If all the U. S. were 

Portland, Oregon, there would be six 

million ranges in use today instead of 
one million 





N the evening of May 19, 1931, the Members of the 
National Electrical Manufacturers Association as- 


sembled at Hot Springs, Virginia, heard this 
challenge: “Are we going to find some way of really mer- 
chandising ow products?” Since the issuance of that 
challenge the answer has been coming back in no uncertain 
terms. The way has been provided. 

A large majority of the Sections of NEMA are preparing 
to profit by utilizing the electric range as a sales builder 
for the products manufactured by the Members of NEMA. 

The thoughtful man of the electrical industry might well 
ask three questions. Why is the electric range a satisfac- 
tory instrument to increase sales of NEMA products? What 
sort of machinery will you provide to increase the sale of 
electric ranges and so of other Nema products. Finally, 
why will the campaign to sell Electric Ranges be successful ? 

Certainly the manufacturer of NEMA materials, other 
than appliances, has an almost impossible task when he 
attempts to sell his products to the electric consumer. No 
householder will buy turbo generators—no householder will 
buy transformers—no householder will purchase switch- 
boards. But—householders will purchase appliances, the 
use of which requires the sale by the power companies of 
kilowatt hours. An increase in the demand for these kilo- 
watt hours means an increase in the demand for NEMa 
products to produce and distribute these kilowatt hours. 
Our only problem, therefore, is to find the most suitable 
appliance for increasing the demand upon the central sta- 
tion systems of the country. The electric range is the one 
appliance which combines the two factors of offering to 
the central stations a handsome load and a wonderful op- 
portunity for sales promotion. 

Varying estimates indicate that we are perfectly safe in 
saying that the electric range will use an average of 1,600 
kilowatt hours per year. No domestic appliance, with the 
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exception of the electric water heater, requires as many 
kilowatt hours to operate. At the present time those places 
which have suitable rates for electric water heating are 
far in the minority whereas there are over 13 million elec- 
tric customers in the United States who can cook with a 
reasonable expense. 

A reasonable cooking expense is the sum which people 
will pay for this superior service. A large majority of the 
electric cooking prospects have available a rate of 3 cents 
or less per KWH, providing a tremendous potential market 
which can cook for $4.00 per month or less. Even at 4 
cents the average householder can expect a monthly bill of 
less than $5.35. Even our gas friends say that you can 
cook electrically for less than a cent per person per meal. 

For an appliance to be a satisfactory leader in creating 
sales of material other than the appliance itself, the value 
of the appliance should not be out of proportion in the total 
picture. On this score the electric range stands mighty 
well. For every dollar of electric range sales, other manu- 
facturers must sell $1.32. This has been established by 
analysis by manufacturers’ engineers, consulting engineers 
and other experts in this field so that there is no question 
but that the figure named is a most conservative estimate 
of the average result which may be expected from the sale 
cf electric ranges. 

That the manufacturer of meters, of transformers, of 
housewiring materials will profit by the sales of ranges is 
readily admitted. The effect on the central station system 
from Secondaries back through the Primary Distribution to 
Sub Stations and Generating Plants is just as sure and 
just as evident. Before these engineering facts were ever 
submitted to interested manufacturing executives, their re- 
liability was tested by reference to typical cases in various 
parts of the country. These tests showed unmistakeably 
that the reserve capacity of the country was not nearly 
enough to reduce the average effect shown. 


The Range Is a Sales Tool 


Business activity must start with the ultimate 
consumer. The electric range is a consumer 
product. It has a potential appeal. Educa- 
tion by united effort will make this appeal 
active. Sales of ranges will follow. This 
will mean more central station load, which 
will mean more of all the products required 
to produce power 


Let us now examine the machinery which has been set 
up for the purpose of utilizing the electric range as the in- 
strument by which the sales of electrical material may be 
so largely increased. The National Electric Light Associa- 
tion has joined with the National Electrical Manufacturers 
Association to form the National Electric Cookery Council 
which is governed by a joint executive committee named 
from the two organizations with a subsidiary planning com- 
mittee made up of advertising and sales promotional repre- 
sentatives of the manufacturers and of the utilities. The 
Chairmanship of the National Electric Cookery Council has 
been entrusted to Mr. Preston S. Arkwright, President of 
the Georgia Power Company and a former president of the 
National Electric Light Association. Mr. Arkwright’s 
force, forthrightness and tried ability, in addition to the 
confidence of other utility executives which he has achieved 
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nswers 
a Challenge 


Says Leon H. Curtice 


Secretary, National Electric Cookery Council 


HE sale of an electric range 
affects a greater part of the elec- 
trical industry than the sale of any 
other consumer product. Ranges can 
be sold in large numbers, says the 
author. The machinery for doing 
this is set up. Success is certain 


by reason of his sound judgment, will make possible the 
building up of that satisfactory field organization which is 
a part of the Range Program. This field organization will 
consist of 11 divisional directors corresponding to the Nea 
Geographical Divisions and operating company sponsors to 
promote the program within each operating company. 
These operating company sponsors will have as their task, 
the creation of local electric cookery councils wherever 
possible within the territory which they serve. A _head- 
quarters staff will be created which will include field repre- 
sentatives thoroughly familiar with the entire program and 
able to bring into the local electric cookery councils not 
only the various utilities but also the dealers and merchants 
without whose help this program cannot be as successful as 
we all expect. 

There will be national advertising by the National Elec- 
tric Cookery Council and local advertising by the local 
Electric Cookery Councils, all for the purpose of selling the 
idea of electric cookery to the American public. In addition 
the manufacturers are undertaking extensive national cam- 
paigns to create an acceptance for the particular product 
which they manufacture. In other words, brand acceptance 
is sought. In addition to this, the distributors and dealers 
will advertise the particular brand, which they may carry, 
through their local newspapers or other local publicity 
means—thus creating a tremendous drive upon the con- 
sciousness of the American housewife and her husband as 
to the merits of electric cookery and the means by which it 
may be attained—the electric range. 


Why Success Is Certain 


There are a million satisfied users of electric 
ranges throughout the country. The reason 
there are not six times this many is because 
the superiority of electric cookery has not 
been sufficiently publicized. The Range 
Campaign will educate the general public up 
to electric cookery. It will teach many 
millions what one million knows now 


The coupling of this advertising power—local and na- 
tional—by the National Electric Cookery Council—by the 
local Electric Cookery Councils, by manufacturers, by dis- 
tributors, by dealers, with the man-power drive in the or- 
ganized local activities, means that the foree which will be 
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unleashed to sell the American public the advantages of 
cooking electrically is untold. 

A personal reference will make clear the writer’s reason 
for stating unequivocally, his belief that this campaign to 
sell a million electric ranges in three years, must succeed. 
A little over a year ago, shortly after joining the Nema 
organization, a manufacturer asked, “Why do we not sell 
more electric ranges?” My answer was, “People don’t want 
them.” To the further query of “Why?” the further re- 
sponse was given, “They don’t know about them.” | 
believe that that analysis is truer today than it was a year 
ago. We are gotng to tell the American public about elec- 
tric ranges. We are going to tell them in no uncertain 
terms the merits of electric cookery. We are going to tell 
them about the million satisfied users throughout the 
country. We are going to tell them about the healthful 
food values from cooking in electric ranges. We are going 
to tell them about the food saved when cooking electrically. 
We are going to tell them how clean electric cookery is, 
how time saving and when we have finished telling the 
American public of all these advantages and many others, 
they are simply going to wonder why we haven't told them 
before. 

No longer need we apologize for the slowness of electric 
cookery. No longer need we apologize for the cost of elec- 
tric cookery. No longer will we be labelled “cranks” when 
we urge people to cook with electricity. 

Personal contacts with the Nema manufacturers through- 
out the country has convinced the writer of their coopera- 
tive spirit in the promotion of electric cookery. The 100% 
backing of the electric range section of NEMA is a tremen- 
dous power. The endorsement of the Policy Section of 
NELA speaks for itself. The personal opinion of many of 
the leading utility merchandising men of the country is in- 
dicative of the same spirit that is expressed in the approval 
by the Policy Division of Netra. The objections of com- 
bination companies have been gloriously receding. The 
openly expressed desire of utilities for increasing the do- 
mestic load, especially through the major appliances, is 
readily demonstrable. 
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What an Electric Range 


Vitreous enameled cast iron Sheet aluminum 


Vitreous enameled Magnet wire 


wrought iron Strip steel 
Nickel-plated sheet steel Vulcanized fibre 
Cadmium-plated sheet steel Spring copper 
Porcelain enameled Solder 

sheet steel Insulated wire 
Aluminum paint Steel cotter pins 
Stainless heat-resisting steel Steel screws 
Corrugated sheet steel Brass screws 
Laminated phenolic material Steel rivets 
Carbon contacts Porcelain Brass rivets 
Thermostatic metal Wood 
Cast iron Nichrome wire Steel springs 
Soldering lugs Lacquer 
Mica Receptacle 
Asbestos wool Stampings 





BOVE—Look at the com- 

plete electric range and 
try to visualize all the raw ma- 
terials that comprise it. Imagine 
a million ranges like it: Six 
million heater switches. Four 
million heating elements for 
the top alone. But then not 
all ranges sold in the next three 
years will be just like this one. 
Some will be larger, some 
smaller. Some will be auto- 
matic and some will not. What- 
ever they are like we can be 
sure that they represent a tre- 
mendous market for electrical 
materials and devices 


|_EFT—Ovens of Westing- 

house ranges are made of 
vitreous enameled Armco 
iron. Each is equipped with 
two porcelainreceptacles. An 
enameled cast iron vent is 
placed in one of the upper 
rear corners to allow the 
escape of excess steam during 
preparation of certain foods 

















RIGHT—Oven equipment. Pans 

are made either of porcelain 
enameled sheet steel or aluminum. 
Wire racks are made of heavy steel 
wire nickel plated and then covered 
with an aluminum paint. The heat 
shield is made of steel wire, nickel 
plated and aluminum painted and a 
sheet of Armco iron and another 
sheet of stainless heat-resisting steel. 
Oven rack glides are made of corru- 
gated sheet steel, nickel plated and 
aluminum painted. Oven racks are 
made of heavy steel wire 


Electrical Manufacturing, May, 1932 








NEMA 





ISSUE 





































Is Made of 


NE million ranges in three 
ee years. That is NEMA'S 


goal in its range campaign. What 


Be 


this means to the assembler of 
electric ranges is evident. But 





what does it mean to those manu- 


facturers who produce parts of CLOCKS. These are hand wound, and are equipped with an alarm 
mechanism. All clocks are lacquered with cast frames and bases. 


These clocks are ordinary household time pieces with an extra key lever 
the manufacturers of range clocks, attached. This key lever throws on the knife switch at the beginning of the 


range circuit breakers, heating cooking operation 


ranges? What does it mean to 


elements, oven thermometers, re- 
ceptacles, heat resisting wire, 
magnet wire, and porcelain? 


It is the purpose of this and the 
opposite page to give some im- 
pression of the elements com- 
prising an electric range. ELEC- 
TRICAL MANUFACTURING 
expresses its indebtedness to the 
Westinghouse Elec. & Mfg. Co. 
for the illustrations and informa- 
mation on these pages 





IGHT — Circuit breaker, 

which is used in all 
ranges whether automatic or 
full automatic. Contact tips 
are of carbon. This circuit 
breaker also makes use of 
strip steel, porcelain, spring 
steel, vulcanized fibre, and a 
coil of magnet wire and soft 
iron core. There are also 
connecting eyelets and flex- 

ible copper leads 


ABOVE—Door equip- 

ment. The door 
frame is vitreous enameled 
cast iron. Door panels 
and shells are of vitreous 
enameled Armco iron. 
Handle bracket is made 
either nickel or chromium 
plated sheet steel. All 
interior parts of the ther- 
mometer are cadmium 

plated 





OPEN coil heaters, supplied in 6 and 
8 in. sizes. All heaters of this 
type employ as the heating element 
nichrome wire wound on a porcelain 
brick. The chromium plated ring en- 
circling the unit prevents heat con- 
duction to the platform. Each heater is 
equipped with a ground wire. One 
connecting wire is insulated with a 
porcelain tube. The porcelain block 
contains six screw connections 
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Generating Equipment 


Transmission 
Equipment 
W887 





Distribution 
Equipment 
$46.49 









Miscellaneous 
Materials 





















House Wiring 


Materials 
$16.03 






Back of the 
Range 


T is estimated that in the installation of an electric range there is in- 

volved $117 worth of electrical materials not included in the range 

itself. Thus the one-million range program of NEMA means the 

sale of $117,000,000 worth of electrical materials besides those used 

in the range. The chart above and figures below break down this 
total into component parts 


GENERATING STATION EQUIPMENT....... $29,850,000.00 Transformers, 
Auxiliaries . .$9,180,000.00 ee $9,110,000.00 
Generating Switchgear.... 3,200,000.00 
Equipment... .10,700,000.00 Rotating Equip- 
Transformers... 3,500,000.00 ment....... 1,120,000.00 
Switchgear.... 5,480,000.00 Miscellaneous 60,000.00 


Miscellaneous 990,000.00 


Primary Feeders...... $ 2,200,000.00 
TRANSMISSION EQUIPMENT............-. 9,870,000,00 Secondary Distribution 30,800,000.00 
Codduniins Transformers. . 17,300,000.00 
Cable... a .. 5,960,000.00 Conductors... 7,200,000.00 
Insulators. ... 1,090,000.00 Meters.....+-. 6,300,000.00 ee 
Switching Stations Total $86,210,000.00 
(60% of practice) HOUSE WIRING MATERIALS.............. 16,030,000.00 
Transformers. . 1,500,000.00 MISCELLANEOUS ELECTRICAL MATERIAL _ 9,340,000.00 
Switchgear.... 1,320,000.00 $111,580,000.00 
DISTRIBUTION EQUIPMENT................ 46,490,000.00 ELECTRICAL MATERIALS NOT MADE BY aia 
Chitetinut (0.67 KW. IEMA, WEI GI isa 05.0. 000 cdbewte cesececs 5,420,000.00 
Demand)........ $13,490,000.00 GRAND TOTAL $117,000,000.00 
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stored in those four words. The Range Campaign is 
exceedingly important to the electrical manufacturing 
industry because there is so much “back of the range.” 

Naturally, the industry as a whole is interested in de- 
velopment “as a whole.” The electric range involves so 
much of the industry that an all-industry plan to promote 
its sale is really a plan to develop the entire industry. 
The electric range happens to be an assembly of many 
electrical elements. In thinking of the Range Campaign 
from the standpoint of the entire manufacturing industry, 
then, the range itself should be thought of in terms of these 
separate elements. And then “back of the range” are all 
those products that do not go into its manufacture but are 
automatically made necessary by the sale of the range. 

Thus, from the standpoint of gains to be derived from 
the Range Campaign, it isn’t so important to think of an 
electric range as an appliance as to think of it as so many 
dollars worth of electrical equipment. The preceding three 
pages have been devoted to showing what a tremendous 
variety and amount of electrical equipment one million 
electric ranges involve. 


B sic of the range. There is a lot of food for thought 


a reat appreciates the all-industry significance of the 
Range Campaign better than the electric range section 
of NEMA. 

“No manufacturer of NeMA materials, other than electric 
ranges,” they say, “should contribute anything to help sell 
electric ranges only.” However, any manufacturer of elec- 
trical materials and devices whose business will be benefited 
by the success of the range plan should contribute all that 
the traffic will bear, in order to increase his own sales. 
This is common sense! 

The manufacturer of transformers or line material may 
bring the merits of his product to the attention of the 
utilities by advertising, by sales efforts or by engineering 
advice. The utility—the customer—will recognize the merit 
of the electrical manufacturer’s product, but will not buy 
until he must buy in order to supply demands for kilowatt 
hours. Therefore, the manufacturer of material such as 
transformers, line materials, meters, etc., has a two-fold 
sales objectives; first, the marketing of his own product; 
and second, the creation of demand for kilowatt hours thus 
making necessary the purchase of his product. 


TATISTICS collected by the N. E. L. A. show that for 

the year 1931, 11,785,000,000 kilowatt hours were con- 
sumed by the domestic customers of the utilities in the 
United States. Speaking conservatively, the sale of an addi- 
tional 1,000,000 ranges will create an added load of 1,600,- 
000,000 kilowatt hours per year. It must be borne in mind 
that the present range plan not only will sell 1,000,000 
ranges in the first three years, but will create an annual rate 
of sales of 500,000 ranges. 

The success of the Range Campaign depends, of course, 
upon public acceptance of electric cookery. In this regard 
it is unfortunate that many of the manufacturers of trans- 
formers, switching equipment, generators, and all the other 
equipment “back of the range” believe that public acceptance 
of electric cookery is no greater than it is because of some 
inherent weakness of the electric range, and that because 
of this it will be difficult, if not impossible, to create wide- 
spread public acceptance of electric cookery. 

The fact is that where electric ranges have been properly 
promoted they have gained a high degree of public accept- 
ance. There are a million satisfied users of electric ranges 
in this country. All that is necessary to multiply this num- 
ber by two in three years is cooperative, systematic, and 
thorough all-industry promotion. Cooperation, a word that 
has so long been little more than a word, must be given real 
meaning. It must be applied with zest and sincerity. 
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He Gave the Plan Its Start 


4 J. Mauger, during a lull ata NEMA 
* Policies Division meeting at Hot 

Springs, Virginia just a year ago, struck fire 

by suggesting an electric range campaign- 

a campaign which would be of extremely 

great value not only to the range manu- 

facturers but to practically all electrical 

manufacturers 


The next day at a meeting of the Range 
Section the enthusiasm for the idea was re- 
markable. The first effect was the crystaliz- 
ing of the idea into a resolution out of which 
has grown the fully developed Range Plan 

now in force 


Very modestly Mr. Mauger says, “The 
idea of an Electric Range Campaign to be 
sponsored by the N. E. L. A. with con- 
tributions from electric range manufacturers 
was not new. It had been suggested by 
Paul Clapp a year before when the electric 
refrigeration campaign was also being con- 
sidered by NELA.” But the fact remains 
that it took Mr. Mauger's informal address 
at the 1931 Hot Springs meeting of NEMA 

to get things moving 


It is the industry-wide features of the plan 
which make it so attractive to electrical 
manufacturers in general. It was Mr. 
Mauger's early insistence on this which won 

him both original and continuing support 






































What They Do When They Do Nothing 


OW a few NEMA men play. Golf 


seems to be the favorite pastime. It 





is reputed that some of the golfers on this 
page are really pretty good. We hope this 
remark will stir up some lively competition 


at the Hot Springs meeting 





O. F. Stroman ’ E. O. Shreve 
Manager Westinghouse Assistant vice-president 
Industrial Sales Depart- John H. Trumbull Louis Ruthenburg General Electric Com- 
ment, all dressed up for NEMA\'s president is a seasoned aviator. pany, says, Well, what 
a very ‘close’ game of Louis Ruthenburg, President of Copeland about a foursome?” 
golf. Which reminds us, Products Corp., has developed finesse at They say he uses the 
believe it or not, that landing big fish and smoking a pipe same smile for advising 
the game of golf origi- on NEMA legislation 

nated in Scotland and charming a golf ball 





Herb Young (left) 
RESIDENT, Delta-Star Electric Co., 


dry-cleaning the driveway to his 
summer camp. Look at the bottles in the 
wheelbarrow. Left by wandering ‘spring 
customers’, he says. Oh yea! 


Frank Thornton Jr. (right) 


F NGINEERING Manager of Associ- 

ation Activities for Westinghouse, 
just cruising. His chief pastime is 
cruising around the golf course. He 
likes ocean travel and fishing too 





Left: D. H. Murphy and E. M. Herr 
MODEST gentlemen—they won't say 


who won. The president and treas- 

urer of Wiremold may be found ‘at 

home’ on his yacht during spare moments 
in the summer 


Geo. A. Hughes (right) 


RESIDENT, Edison General Electric 
Appliance Co., is also president of the 
Chicago Boys Club for underprivileged 
boys of the city. Building the character 
of boys is his hobby 
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IG. 1. For heavy work chain drive is recommended. 

This production lathe is driven by either a 5 hp., 

1200 rpm. or a 7% hp., 1800 rpm. motor. The 

heavy motor is preferable when tungsten carbide tools 
are used and lathe speeds are high 


HE necessary characteristics which must be incorpo- 

rated in motors for the individual drive of machine tools 

depends to very great extent, sometimes wholly, on the 
type of machine and the work it is to perform. In some cases 
where polished surfaces are to be produced, the least vibra- 
tion shows on the mirror finish so that the motors must meet 
special requirements. In other cases where milling, boring, 
die sinking, general lathe work and the like are involved, 
these considerations are less important and the main objec- 
tive becomes one of making provision for the application of 
standard motors and control apparatus. This is the situa- 
tion with respect to the tools of the Reed-Prentice Corp., of 
Worcester, Mass., although they have been confronted with 
some decidedly exacting details of design to make the use 
of standard electrical equipment possible. The obvious and 
well known advantages of such equipment, however, made 
the effort well worth while. 

Probably the clearest way to show what this electrical 
problem is and to give some idea of what many machine 
tool manufacturers must face in this respect, will be to 
describe in brief detail what has been done in several 
instances. 

Take, for instance, the 14 in., 16 in. standard, 16 in. heavy, 
and 20 in. high speed sliding gear head engine and produc- 
tion lathes. High spindle speeds, heavy cuts and quick and 
easy control are the service conditions here. <A _ self-con- 
tained motor drive is essential in order to avoid waste of 
floor space and to secure compactness. To this end the base 
of the lathe under the head stock end has been so designed 
that it may accommodate a hinged bracket with screw ad- 
justment so that the motor may be mounted on it and proper 
belt or chain drive tension secured. For heavy work, chain 
drive is recommended, (Fig. 1), with either 5 hp., 1200 rpm. 
or 7% hp., 1800 rpm. motors. The latter is for use with 
tungsten carbide tools and on high spindle speeds. For 
very heavy work a 15 hp. motor can be used, mounted on 
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Fitting Motor 
and Control 
to the Machine 


ERE are some examples of belt and 
chain driven machines with built-in 
motors and control equipment. It really 
makes little difference what type of 
power transmission is used, it still pays 
to build-in motors and control. Floor 
space is saved. Neatness is assured. 
Performance can be guaranteed 


By Francis A. Westbrook 


back of cabinet leg, but for the usual run of production a 5 
or 7% hp. motor is sufficient. For the high spindle speeds, 
running up to 1250 rpm., it is best to use 1800 rpm. motors. 
Other spindle speeds with the same motor may be secured 
by changing the motor sprocket and chain. In cases where 
desired, multiple vee-belt drive can be used. 

So far as the motors themselves are concerned, there are 
numerous standard makes on the market which meet the 
requirements. On the other hand, it is plain that in de- 
signing the machine, provision must be made for a very 
considerable range as to size and ease of making changes 





FIG. 2. A lathe similar to that illustrated in Fig. 1, 
but showing to better advantage the location of the 
pushbutton control station at the front of the machine 
The starter is at the back of the machine. It can be 
seen just beyond the chain in the foreground 





when manufacturing conditions call for it. In other words, 
the versatility of application of the machine depends to a 
great extent on the provision made in its design for the 
application of several sizes, and perhaps more, of motors. 

As these are usually all constant speed motors, the control 
apparatus is fairly simple and can be mounted on the back 
of the machine where there is ample space for a large varia- 
tion in size. The control button is mounted on the front 
of the machine within easy reach of the operator. 





IG. 3. Motor mounting for a vertical miller, jig 

borer and die sinking machine. The motor is 

attached to a hinged bracket with screw adjustment 

for maintaining belt tension. V-belt or chain drive 

may be used. The mounting is designed for 
standard motors 


Another machine which calls for careful consideration 
with respect to the motors is the No. 5 vertical miller, jig 
borer and die sinking machine. Multiple V-belt drive is 
generally recommended for smooth drive, although chain 
drive is used when desired. A hinged bracket with screw 
adjustment for maintaining belt tension is provided for the 
mounting of the motor. Any standard constant speed A.C. 
or D.C. motor of 7% hp. and 1200 rpm. will give satisfactory 
service. Eighteen spindle speeds ranging from 17 to 600 
rpm. are obtainable by changing gears with levers in the 
operating position. The bracket is so designed that such 
motors may be conveniently attached. Customers frequently 
supply or specify the make of motor they wish and give its 
dimensions so that the bracket can be drilled properly in 
the shop of the machine builder. The same mounting 
(Fig. 3) is also suitable for either V-belt or chain drive. 
There is plenty of room on the outside of these machines 
for the mounting of the control equipment as well as for 
the push button control station which is usually located at 
the front of the machine, convenient to operator. 

On type No. 6 vertical and die-sinking machine a pad is 
cast in the base to which a rigid motor bracket can be 
mounted. The motor is mounted at the back with belt to 
main drive pulley which in turn is belted to the spindle, the 
belt passing around idlers with a right angled turn to the 
spindle pulley. These idlers are adjustable for the regula- 
tion of belt tension through an eccentric shaft, thus making 
it necessary to have adjusting screws on the bracket. This 
being a high speed, high powered machine a 10 hp. motor 
is required. Any standard 1200 rpm. motor of this rating 
is satisfactory, twelve spindle speeds, from 15 to 500 rpm., 
being possible by changes in the speed box gears by means 
of levers. There is sufficient space on the machine for the 
mounting of the necessary control apparatus of almost any 
standard make. 

Still another type of vertical miller and die sinking 
machine, designed to run at spindle speeds up to 4000 rpm., 
calls for a different arrangement. The motor is mounted on 
a rigid bracket attached to the machine as shown in Fig. 4. 
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A round belt passing around idlers to the spindle is used, the 
idlers being adjustable for belt tension. As will be seen, 
there are cone pulleys on both motor and spindle. Two hp. 
constant speed A.C. motors are used. The standard range 
of spindle speed (five speeds), with a 1200 rpm. motor hav- 
ing a 3-step cone pulley and similar pulley on the spindle, is 
from 545 to 2640 rpm. With an 1800 rpm. motor the five 
speeds range from 820 to 3960 rpm. 

However, there are manufacturing conditions where a 
wider range of spindle speeds is called for and under such 
circumstances adjustable speed motors are required. For 
this service a 2 hp., 500-2000 rpm., D. C. motor is necessary 
or a 1% hp. multi-speed 600-900-1200-1800 rpm., A.C. 
motor can be used. A crown faced pulley on the armature 
shaft of the motor and two similar pulleys for the machine 
spindle make a flat belt possible and add to the range of 
speeds. With a D.C. motor, three speed ranges between 
250 and 4000 rpm. is possible and with the A.C. motor 
three speed ranges between 300 and 3600 rpm. 

As a consequence of these requirements for flexibility in 
spindle speeds, it has been necessary to design the motor 
bracket so that it can accommodate different motors of any 
of the standard makes. The control equipment is attached 
to the side of the machine as shown in Fig. 4. Available 
space for the mounting of standard control apparatus of a 
number of makes has been provided. 

About the same type of motor bracket is attached to the 
small No. 2 vertical miller and Becker type router which 
has to meet similar conditions except that constant speed 
(1700 or 1800 rpm.) of A.C. motor is used. Where an 
adjustable speed motor is used, the D.C. type is used, rated 
at 500 to 1500 rpm. These provide a range of seven spindle 
speeds between 1350 and 6300 rpm. with the A.C. motor 





IG. 4. Vertical miller and die sinker for spindle 

. speeds upto 4000 rpm. The motor is mounted ona 

rigid bracket. Belt tension is taken care of by the two 

idler pulleys. Wires from starter to motor are run 

partly through rigid and partly through flexible 
conduit runs 


and 1200 to 6000 rpm. with the D.C. motor. Speeds depend 
upon the number of points on the rheostat on D.C. One hp. 
rating is sufficient for either type. Standard motors are 
satisfactory for this service. The control apparatus is 
mounted on the machine in the same way as shown in Fig. 4. 
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N the construction of stator and rotor 
| coils for A.C. machines it is necessary 

to employ various methods of arranging 
the conductors or turns in the coil proper, 
also various methods of bringing out the 
leads. This article will discuss the vari- 
ous methods, and indicate the most desir- 
able ones to use where possible. 

All data in the first part of this discus- 
sion pertains to open slot, layer wound 
pulled coils, and the starting lead will be 
used to indicate the first turn, regardless 
of the method of bringing out the leads. 
The starting lead is the one that is first 
fastened to the shuttle when starting to 
wind the coil, and terms used are common 
to A.C. stator and rotor coils. 


Arranging Turns and Leads 


on A. C. Machines 


OTOR repairmen, here is an article to file 


away for reference. It concerns many of the 


important fine points of winding coils and bringing 


out leads for connecting A. C. machines. This 


material comes out of the experience of an expert in 


the field of motor rebuilding. It is practical data 


taken straight from actual experience in the field 


cient room then the starting lead is taped 
into the coil, and the dimension T which 
is the maximum insulated thickness of the 
lead and diamond point of the coil, is held 
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Leads on top at diamond, the starting 
lead will be brought off from the top of 
the bottom half of the coil, for either a 
stator or rotor coil. This method as shown 
in Fig. 1, is used mostly for stator coils 
that have the leads bent down and insu- 
lated or tied to the coil. 





IG. 1. Both starting 

and finishing lead tak- 
en off the top of the 
diamond. For either 
stator or rotor coils the 
starting lead is brought 
off the top of the bot- 
tom half of the coil 





to a close limit. The dimension W of Fig. 
2, is the distance between the top and 
bottom leads after they are bent down, 
and will vary with the size of wire, and 
voltage of the machine. 

Single conductor, straight up winding, is 
shown by the coil in Fig. 1, which has the 


AIR GAP 


FINISHING LEAD 


SHORT or\ 
2_ BOTTOM COIL 


—— IG. 2. Leads taken 
pbbedbibasssehinnecarssssetnitese 


LONG OR) 
TOP COIL 


off the top of the dia- 
mond and bent down- 
ward. This method is 
used when the distance 
between the ends of the 
coils and the end brack- 
ets is small. It is neces- 
sary to bend the leads 
in this way to facilitate 

making connections 


STARTING LEAD 


Leads on top and bent down, is shown 
in Fig. 2. This method is used when the 
distance between the ends of the coils and 
end brackets is scarce, to permit connect- 
ing the winding along the bottom halves 
of the coils. The starting lead is pref- 
erably insulated separately where the dis- 
tance T is sufficient, if there is not suffi- 
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turns built up one above the other, so that 
the first turn of the finished coil is in the 
center of the slot, and the last turn at the 
top and bottom of the slot. Thus the dif- 
ference of potential between turns is equal 
to volts per turn. This is termed straight 
up winding. 

Single conductor winding, can be one 


ISSUE 





By A. C. Roe 


solid wire, ribbon, or strap, wound flat or 
on edge, or the conductor may be com- 
posed of a number of strands in parallel. 
The stranding may be arranged widthwis« 
or depthwise in the slot. The preferred 
winding is a solid single conductor wound 
flat as shown in Fig. 3-A, B, C. 

In stranding of conductors to obtain 
sufficient copper area, flexibility of the 
conductor for easy forming, and to reduce 
eddy currents, conductors are made up of 
a number of smaller wires in parallel 
This stranding can be arranged in a num- 
ber of different ways, as the following will 
show. 

Strands widthwise in parallel are shown 
in Fig. 4-A, B, C where A indicates how 
two or more round or square wires are 
arranged in parallel widthwise, B shows 
the flat arrangement of two or more rib- 
bon wires in parallel widthwise, while C 





IG. 3. Single conductor wind- 

ings may be wire, ribbon, or 

strap. This shows a single con- 
ductor wound flat 


IG. 4. Strands widthwise in 

parallel. A shows square or 

round wires, B flat wires, and C 
flat wires on edge 
















































SQUARE 
OR 
ROUND 


ON EDGE 





FIG. 5. Strands of a winding 

depthwise in parallel. A 
indicates the arrangement of two 
or more round or square wires in 
parallel depthwise. B shows a 
similar arrangement of two or 
more ribbon wires, and C shows 
two or more ribbons wound on 

edge and paralleled 


shows how the wire would be arranged 
edgewise and in parallel widthwise. 

Strands depthwise in parallel are shown 
in Fig. 5-A, B, C where A indicates the 
arrangement of two or more round or 
square wires in parallel depthwise, B in- 
dicates the arrangement of two or more 
ribbon wires, flatwise and in parallel depth- 
wise, while C shows how two or more 
ribbon wires would be arranged edgewise, 
and in parallel depthwise. 

Strands width and depthwise in parallel, 
are shown in Fig. 6-A, B, C where the 
stranding is shown squarred, viz. two wide 
by two deep, whereas it may be three wide 
by two deep, or any combination, depend- 
ing upon the copper area required and slot 
space available. A shows the round or 
square wire arrangement. B shows the 
ribbon wire flatwise arrangment, and C 
the edgewise ribbon wire arrangement. 

To provide strand insulation to obtain 
the maximum benefits of eddy current loss 
reduction by stranding a conductor, the 


ON EDGE 





FIG. 6. Strands paralleled both 

widthwise and depthwise. This 
shows the paralleling two wide 
and two deep. It could as well 
be two wide and three deep, 
or three wide and two deep, 
or in fact any other combination. 
The best arrangement depends 
upon the size and shape of slots 


strands should be insulated from each 
other, and the arrangement of strands 
shown in Figs. 4, 5 and 6, are based on 
the individual strands being insulated with 
the standard wire coverings, or bare wire 
used for the strands and the whole taped 





FIG. 7. How to insulate part of 

the strands and prevent any two 

bare strands from making contact 
with each other 







IG. 8. Starting lead 

brought out from the 
diamond point and from 
the bottom of the top 
half of the coil. The 
finishing lead, likewise, 
comes from the bottom 
half of the bottom coil. 
The coil is built up the 
same as that in Fig. 1 


IG. 9. Conductors ar- 

ranged in layers of two 
turns per layer. The 
layers are arranged depth- 
wise and the turns width- 
wise. This is a stator or 
rotor coil with leads at the 
bottom. There are six 
turns per coil and three 
layers per coil 


c -FINISHING LEAD- TURN 


— 4TH LAYER 





IG. 10. 

three turns per layer and four 

layers, or a total of twelve turns. 

A indicates points of maximum 
turn voltage 


Cross-over coil of 


together to form the turn conductor in- 
sulation. ‘ 

There are possible strand arrangements 
whereby only a few of the strands need 
be insulated, but in all cases where only 
part of the strands are insulated it is 
necessary to tape all strands per con- 
ductor together to form the turn insula- 
tion. This can be understood by reference 
to Figs, 4, 5 and 6, and noting that if the 
shaded strands in any of the arrangements 
were left bare, the insulation between turns 
would be equal to that on one strand. 


Eloy na 


STARTING LEADS 


GraRTING LEAD 
FROM FIRST TURN 


This would hold good for all even-num- 
bered strands in parallel, but for odd num- 
bered strands in parallel flatwise the even 
numbered strands can be left bare without 
reducing the turn insulation. 

Fig. 7 shows a method used to insulate 
part of the strands and to prevent any 
two bare strands from making contact. 
This method consists in selecting ribbons 
or straps of different widths so that the 
insulated strands as X in Fig. 7 overlap 
the uninsulated strands Y. The strands 
are then taped together to form the turn 
insulation. The thickness of the strand 
marked X must be less than the thickness 
of strands Y by an amount equal to 
twice the wall thickness of the strand in- 
sulation used on X. 

Width and thickness of strands. The 
dimensions W and T of Fig. 4-A and B 
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c FINISHING LEAD 
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FINISHING LEAD FROM 
c6TH OR LAST TURN 


need not be the same for all strands de- 
pending on the combination used. For 
example in Fig. 4-A the width of the 
strands can be greater or less, but the 
thickness must be the same for all strands. 
Or in Fig. 4-B the thickness T can be 
greater or less than the other strands, but 
W must be kept the same. For round or 
square wire the size must be the same 
although round and square wires of the 
same diameter can be grouped together. 

Thus when using insulated wires for 
strands in parallel a number of groupings 
and sizes can be used to suit conditions 
and it is an important item of coil con- 
struction to be able to select a good strand 
grouping. 

From both the electrical and mechanical 
viewpoint the strandings are given in the 
sequence of preference as first Fig. 5-A, 
second Fig. 5-B; then Fig. 4-A, 4-B, 4-C, 
5-C, 6-A, 6-B and C. 

Ratio of width to thickness of a ribbon 
or strap conductor or strand should never 
exceed two to one. In fact a ratio of one 
and a half to one makes the best limit 
for pulled coils. This means that to pre- 
vent excess buckling at corners the width 
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IP's MONEY IN YOUR POCKET 


to use ball bearing motors 


















especially with New Departures! 


Two U. S. Ball Bearing motors driving glass grinder 
in fruit jar factory 





Part of a group of 300 U.S. Ball Bearing motors in 
a brand new factory. Here's modernity ! 





U. S. motor equipped with New Departures driving A large institution depends on this installation for 
pump in California oil well water. The motors are 35 and 40 h. p. U.S. Autostart 


windings. And as for performance. New 


\ ine of thousands of electric motors, 
equipped with New Departure Ball Departures cannot be equalled. They have 


Bearings, are saving money today by re- low starting friction . . . adequate load 





ducing maintenance expense. Once-a-year capacity . .. and take thrust as well — all 
greasing is all the attention they need. Figure what without adjustment. The motors illustrated are made 
that saves you in wages and lubricant in the course of | by the U. S. Electrical Manufacturing Company. of 
a year. There are fewer burnouts, because rotors are Los Angeles, who for years have standardized on 
permanently centered in these wearless bearings. The | New Departure Ball Bearings for their entire line. 


non-fluid lubricant used never gets out to saturate the The New Departure Mfg. Co., Bristol, Connecticut. 


NEW DEPARTURE BALL BEARINGS 


1886 




























































of a ribbon or strap should not be more 
than one and a half or one and three quar- 
ters times its thickness. 

Leads on bottom at diamond is the ar- 
rangement used in the majority of cases 
for both stator and rotor coils, where the 
leads are brought straight out when con- 
necting up the winding. Fig. 8 shows 
that the starting lead is brought out at the 
diamond point and from the bottom of the 
top half of the coil, and that the finishing 
lead comes from the bottom of the bottom 
half of the coil. The turns are built up the 
same as in Fig. 1 except that the start of 
the turn in Fig. 8, is in the top half of the 
coil, whereas in Fig. 1 the first turn is in 
the bottom of the slot. 

Cross-over coils differ from straight up 
single conductor coils in that the conduc- 
tors are arranged in layers of two or more 
turns per layer, the layers being arranged 
depthwise and the turns widthwise, as 
shown in Fig. 9, which represents a stator 
or rotor coil with leads on bottom. There 
are six turns per coil, arranged in three 
layers of two turns per layer; an odd num- 
ber of layers. 

The finishing lead position is determined 
by the number of layers, as for odd num- 
bered layers the finishing lead will be 
brought off from outside or right hand 
side of the bottom half of the coil, as in 
Fig. 9. But for even numbered layers the 
finishing lead will be brought off from the 
inside or left hand side of the bottom half 
of the coil, as indicated by A Fig. 9. The 






FINISHING LEAD- TURN > 


\_- STARTING LEAD 


IG.11. Cross-over coil of four 

turns per layer and five layers, 

or a total of twenty turns. A 

indicates points of maximum 
turn voltage 


position of the starting lead remains con- 
stant for either odd or even number layers. 

Limits of cross-over coils is determined 
by 1. The difference of potential of the 
starting turn of one layer and the finishing 
turn of the next layer, 2. By the size of 
the conductor and 3. By the room avail- 
able for additional insulation between lay- 
ers. For example in Fig. 9 turn 1 starts 
the first layer and turn 4 finishes the second 
layer. Then between turns 1 and 4 there 
is a difference of potential of three times 
the volts per turn, which cannot exceed 
certain values. The more turns per layer, 
the greater the difference of potential be- 
tween the first and last turns of two suc- 
ceeding layers. This can be proved by 
referring to Figs. 10 and 11. 

Fig. 10 shows a cross-over coil of three 
turns per layer, and four layers, or a total 
of twelve turns. Between adjacent turns 
1 and 2, 2 and 3, 3 and 4, etc., there is 
only the voltage per turn. However be- 
tween the turns in succeeding layers the 
voltage increases, as for example, between 
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IG. 12. Turns and 
conductor arrange- 
ment of a_ three-turn 
wound on edge. Strap 
copper is used and the 
winding is lap 
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IG. 13. 

the conductors arranged two 

wide by five deep, wound in two 

separate sections each five turns 
of one conductor 


A ten-turn coil with 


turns 3 and 4, which is also between layers, 
the voltage is equal to volts per turn, but 
between turns 2 and 5 the voltage equals 
5-—2=3 times the volts per turn, and between 
turns 1 and 6 the voltage reaches its maxi- 
mum being equal to 6—1—5 times the volts 
per turn. In Fig. 10 the letter A indicates 
the points of maximum turn voltage. 

Fig. 11 shows a crossover coil of four 
turns per layer, and five layers, or twenty 
turns total. The voltage between turns 
3 and 6 is 6—3=3 times the voits per turn. 
Between turns 2 and 7 the voltage becomes 
7—2=5 times the volts per turn, and be- 
tween turns 1 and 8 the voltage becomes 
8—1=7 times the voltage per turn. 

From Figs. 9, 10 and 11, and the preced- 





TOP COIL 

HALF 
STARTING 
LEAD 4ST 
SECTION , SECTION 


STARTING 
LEAD 20 


BOTTOM COIL 
HAL 


FINISH 
LEAD 4ST 
SECTION 


FINISH 
LEAD 20 
SECTION 








IG. 14. Above— 

A method of winding 

a coil in sections and 

then connecting the turns 
in series 


FIG. 15. Aright hand 

coil similar to the left 

hand coil of Fig. 9. 

Leads are on opposite 

sides of the diamond 
point 


ing data, it is obvious that in coils wound 
in layers with turns per layer progressing 
crosswise in the slot, that as the turns per 
layer increase, the voltage between points 
A Figs. 10 and 11 also increases, and re- 
quires additional protection between layers 
This means that the depth of the slot must 
be sufficient to fit the coil. 

Sectionalize cross-over coils are used 
for coils requiring a large number of turns, 
and where the width of the slot is more 
ample than the space depthwise this means 
that a number of single conductor straight 
up sections are wound, insulated, and the 
turns connected in series, as the following 
data will show. 

Fig. 12, shows a 10-turn coil with con- 
ductors arranged two wide by five deep, 
wound in two separate sections each five 
turns of one conductor. After winding 
each section is insulated separately as in- 
dicated by the lines B, then assembled and 
pulled to shape, after which the finishing 
lead of the first section is connected to the 
starting lead of the second section, put- 
ting all turns in series. The voltage be- 
tween sections as indicated at A Fig. 12, 
is equal to volts per turn times turns per 
section. The connection is made at the 
diamond point of the coil with a soldered 
or silver soldered sleeve joint, and the 
finishing lead is bent across the nose of 
the coil. Both leads are well insulated 
and tied to the coil. 

Fig. 13 shows another method of wind- 
ing a coil in sections and then connecting 
the turns in series. In this case the start- 
ing leads of both sections are connected 
together, which produces varying voltages 
between sections depending upon the turns 
per section. The maximum is reached be- 
tween the last turns of each section, which 
in Fig. 13, is 8—1=7 times the volts per 
turn. 

Thus a study of the turn and layer ar- 
rangement of each type of coil should be 
made to check the voltage between turns 
and layers, and to permit selection of the 
best arrangement to suit conditions. 

The lead arrangements shown here are 
the basic ones of which there are modi- 
fications in the methods of bending and 
tying the leads to the coil, but in all cases 
it should be borne in mind that on rotor 
coils with leads on the bottom on the ma- 
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The expression “as alike as two peas in a pod”’ is used 
to indicate similarity or uniformity to a superlative 
degree. Of course, no two peas are exactly alike. 


On the other hand, two, ten thousand or a million 
parts made from RIVERSIDE Phosphor Bronze will 
precisely conform to the fabricator’s specifications 
as to gauge, temper and all other characteristics. 
The resulting uniform quality and high standard of 
performance of these parts is, in turn, the result 
of the uniformity which this Company achieves in 
the production of its Phosphor Bronze. 


Detailed information regarding our ability and 
equipment to (a) produce for you the ideal Phosphor 
Bronze for a given part, and (b) maintain on all 
subsequent shipments the identical physical and 
chemical characteristics which you approved in the 
sample, will be found in our booklet RIVERSIDE 
Phosphor Bronze. This booklet is yours for the 
asking. 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, Burlington County, iNEW JERSEY 
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AN IMPROVEMENT ON 


PHOSPHOR 
BRONZE 





SEND FOR YOUR COPY 
OF THIS BOOKLET 


In this 32 page, 8'/, x I! inch illus- 
trated booklet is packed the result of 
more than a quarter of a century's 
experience gained in the production 
of high quality Phosphor Bronze to 
strictly individual requirements. It is 
the first reference work of its kind 
ever issued and will be sent, with our 
compliments, to anyone interested in 
the subject. 
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chine, that the leads are also on the bottom 
when pulling. The same is true for leads 
on the top. For stator coils, however, the 
leads are reversed when pulling, viz., leads 
on the bottom in the stator, means leads 
on top when pulling. 

The foregoing data pertains to open 
slot coils, and while it also applies to some 
of the wire wound coils that are threaded 
through the opening in the top of partly 
closed slots, there are other conductor 
arrangements that are peculiar to open 
slots only. 

With partly closed slots and threaded in 
coils there are three types of conductors 
used. 1. Round or square wire, with con- 
ductor arrangements similar to Figs. 3A, 
4A, 5A, 6A, 9, 10 and 11; 2. 


Ribbon wires, 





wound on edge with conductor arrange- 
ments similar to Figs. 3C, 4C, 5C, 6C, 9, 
10 and 11; 3. Strap copper wound on 
edge with the turns built widthwise in the 
slot. This type of construction is used for 
either lap or wave windings, but in any 
case each strap or turn is insulated sep- 
arately. The total thickness of copper 
plus insulation must be kept within the 
dimensions of the slot opening. 

Fig. 14 shows the turns and conductor 
arrangement of a three-turn wound on 
edge. Strap copper is used, and the wind- 
ing is lap. The turns progress from left 
to right widthwise in the slot. 

In the preceding data, all left hand coils 
have been used. The only difference be- 
tween a left and right hand coil is in the 

















location of the top half of the coil and 
the arrangement of the leads in reference 
to the diamond point, and direction of 
turns per layer. For example Fig. 15 
shows a right hand coil similar to the left 
hand coil of Fig. 9. Note that leads are 
on opposite sides of the diamond point, 
and that turns per layer are built up from 
right to left. This is due to the following 
rules for all pulled coils. 

Rule 1: For left hand coils the starting 
lead is brought out from the right hand 
side of the shuttle. Rule 2: For right 
hand coils the starting lead is brought out 
from the left hand side of the shuttle. 

All of the above details are important 
and should be known by anyone who has 
anything to do with A.C. coils or windings 
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Kelvinator Shipments Encouraging 


Shipments of Kelvinator Corp. refrig- 
eration units for the first two months of 
this year were more than 18 per cent 
above the same period of 1931. 


All-Electric Kitchens 


Almost simultaneously the General Elec- 
tric and Westinghouse companies have en- 
tered the market with all-electric kitchens, 
seld on the time-payment plan. The all- 
electric kitchen includes such equipment 
as the refrigerator, range, dish-washer, 
ventilator, lighting, clock, and several 
small appliances. Payments on these com- 
bination equipments are as low as $4 per 
week. 


Licensed Television Stations Now 
Number Twenty-seven 


The number of television stations li- 
censed in this country is now 27, with the 
issuance of call signals to two new sta- 
tions in one day recently. These stations 
are all considered as experimental. 


G. E. to Market Silex Coffee Makers 


A contract was recently closed where- 
by the Silex Co. of Hartford, Conn., will 
produce certain domestic units for the 
General Elec. Co., for distribution under 
the trade name General Electric Coffee 
Maker. The Silex Coffee Maker has been 
produced and sold in this country for more 
than twenty years. 


General Motors Buys Packard Electric 

Stockholders of the Packard Electric 
Company of Warren, Ohio, recently rati- 
fied the sale of the company to the Gen- 
eral Motors Corp. on the basis of one 
share of G. M. for each three shares of 
Packard Electric. Packard Electric is the 
largest producer of automobile cable in 
this country. 
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We Have Moved 


On May 1, 1932, the Gage 
Publishing Company, pub- 


lishers of EvectricaL MANu- 

FACTURING, moved from 461 

Eighth Ave. to 239 W. 39th 
St., New York 





New Corporations Announced 

Three new corporations in the electri- 
cal field have come to our attention re- 
cently. These are Permanent Elec. Co., 
5100 St. Clair St., Cleveland, Ohio, New- 
art Mfg. Co., 6725 Machinery Ave., N. E., 
Cleveland, Ohio, and Solar Mfg. Corp., 
599 Broadway, New York City. The Per- 
manent company specializes in the manu- 
facture of motor driven and air condi- 
tioning appliances. Carl A. Duffner is 
president and general manager. The New- 
art company manufactures such products 
as switch boxes, outlet boxes, bar hang- 
ers, ground clamps, lighting fixtures, 


threaded fittings, and pipe clamps. The 
Solar company is specializing in the manu- 
facture of all types of wet and dry elec- 
trolytic condensers, and molded mica con- 
densers. 


A. T. & T. Orders Part Time 


The American Telephone and Tele- 
graph Company announced recently that, 
beginning on May 1, the working time of 
all employes of the general department of 
the company was reduced by one-half day a 
week, in order to continue employment for 
the maximum number of employes. The 
reduction is working time will not put the 
company on a five-day week, since the 
half-day reduction will be staggered. 
Rates of pay remain intact. 


Colored Light As Wall Paper 


At the coming Chicago world’s fair 
color schemes will be used which will be 
maintained by electric lighting, according 
to Major H. S. Bennion, engineering di- 
rector of the National Electric Light As- 


sociation. Electrical coloring by means 





A Test for ‘Sea Sickness” . . . 


~ @ 


N this room at the 

Bureau of Standards 
in Washington air con- 
ditioning equipment 
is set up to provide 
artificially the air of 
the seven seas. In 
this air are tested the 
chronometers and 
watches used on naval 
vessels. Thus delicate 
timing instruments are 
adjusted for any and 
all climates. The air 
conditioners are port- 
able Frigidaire units 
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Wuere QUALITY CANNOT BE COMPROMISED 


What a maze of forces a running arma- 
ture contains! Each cycle of current, each 
magnetic impulse, each turn of wire play- 
ing its part in a symphony of power. 


Materials must function as dependably as 
the laws of energy and motion. 


The insulation must not only possess high 
dialectric strength but it must be uniform 
and able to continuously withstand ad- 
verse conditions. 


Any compromise in the magnet wire means 
ultimate failure in performance. 


Inca magnet wire accepts these responsi- 
bilities . . . its dependability has made it 
first choice with thousands of electrical en- 


gineers in the country’s finest motor plants. Arnntave best viii lenge thai 


Send for Bulletins No. 1 and 2 con- L : the wire in their windings. 
taining valuable engineering infor- 
mation on magnet wire specification. 








F VERY building of the 
Schenectady works of 
the General Electric Com- 
pany has been exactly 
duplicated in this diminu- 
tive panorama by Howard 
E. Chesbro, expert model 
maker. As though actu- 
ally viewed from the air, 
every detail appears in 
faithful delineation 





of floodlights of walls or uncolored 
hangings has been done for some time 
in places where no daylight enters, but 
its use as planned for the exposition holds 
out new possibilities for the coloration of 
ordinary rooms by this method. 


One Revolution Per Day 

In the Westinghouse research labora- 
tory is a unique timing motor that pro- 
vides any degree of timed slowness with- 
out the use of gears. The slowest re- 
volving shaft of this motor revolves only 
once a day. It is claimed that the same 
principle can be used in making a motor 
that will turn a shaft at the rate of one 
revolution per year. Theoretically there 
is no limit to the slowness that can be 
achieved. 

This motor has four moving parts, the 
fastest of which revolves 60 times a 


SECOND ROTOR 


CRM ones 


STATOR 
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Experimental electric clock without 
gears and with only four moving parts 


minute. It is claimed that if the four 
points of wear were to be sealed in oil 
cups and jewels used for bearings as they 
are in good watches, the clock should run 
a life time without attention. 


Luckiesh and Moss Honored 


Dr. M. Luckiesh, director, and Frank K. 
Moss, his assistant of the Nela Park 
Lighting Research Laboratory of Gen- 
eral Electric Company were presented, on 
March 8, with gold medals emblematic of 
their winning the 1931 award of the Dis- 
tinguished Service Foundation of Opto- 
metry. The presentation took place at 
Massachusetts Institute of Technology, 
and was made by Dr. Karl T Compton, 
president of the Institute. 


“Service Equipment” Classification 


Underwriters’ Laboratories propose to 
establish a new classification, “Service 
Equipment,” in their listing of electrical 
devices to include such devices as meter 
testing devices and such types of mis- 
cellaneous switches, enclosed switches and 
panelboards as are primarily intended for 
use as service equipment in accordance 
with the requirements of Section 405 of 
the National Electrical Code. This class- 
ification would carry a label “Under- 
writers’ Laboratories’ Inspected Service 
Equipment,” and the label charges to cover 
the cost of supervision would be no greater 
than for the classification “Enclosed 
Switches,” and much less than for the 
classification “Enclosed Panelboards.” 


Silence in Every Radio City Office 
All offices in Radio City, New York, 
will be equipped with a sound-proofing 
and air-filtering devices recently perfected 
by Hiram Percy Maxim of Maxim si- 
lencer fame. This device, the Maxim- 
Campbell silencer and air filter, is made 
by Campbell Metal Window Corp., a di- 
vision of American Radiator & Standard 
Sanitary Corp. It prevents noise from 
entering through ventilating spaces and 
is designed to remove 97 per cent of dirt, 
soot, dust and germs. In a single min- 
ute’s operation of each unit 280 cubic feet 
of purified air is circulated. The devic« 
is fitted into radiator enclosures. A rheo 


1 


stat on the motor permits easv contro 


Jenkins Licenses Canadian Televison 
Company 
Present and future patents and patent 
applications of the Jenkins Television 
Corp. of Passaic, N. J., have been li- 
censed to Canadian Television, Ltd., of 
Montreal. 


Utility Finances Installmea: Sales 


The Commonwealth Edison Co. an- 
nounces a service to retailers of Chicago 
in financing instalment sales of electrical 
ppliances. This service will consist of 
advances on instalment sales. At this 
time the plan is experimental and will be 





Books Reproduced for Blind Electrically 





A MACHINE that reproduces printing, hand writing, and any combination 

of lines in such a way that they can be “‘read’”’ by the blind. The repro- 

duction is in embossed letters and lines, as shown in the inset. This reproduc- 

tion can be made on either paper or aluminum foil. Pages to be reproduced 

are scanned by a pencil of light, which controls a photo-cell relay. This relay 
controls the mechanical impulses necessary for reproduction 
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EVIDENCE 


E most satisfactory evidence of the high quality of Ohio 


Motors is the volume of repeat business from original 
customers, plus their recommendations to new users. 


Practically every new user means the design and construc- 
tion of a new Motor—a Motor exactly fitted to its purpose. 


After twenty-five years of research, design, manufacture 
and successful adventure into constantly enlarging fields of 
application, we are adequately prepared to meet any prac- 
tical requirement for fractional horsepower Motors. 


Custom building does not involve serious production de- 
lays. Last year our deliveries averaged fourteen days after 
receipt of orders for new types of Motors. Ample plant 
capacity and equipment of exclusive design and of our own 
manufacture insure precision in both quality of product 
and promises of delivery. 

All types of A. C. and D. C. Motors, 1/50th 


to 1 horsepower. All N. E. M. A. and 
N. E. L. A. Specifications fully satisfied. 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue, Cleveland, O. 


® . — 


This Pantograph Die Sinking Machine, 
made by the Pratt & Whitney Company, 
Hartford, Conn., depends upon five spe- 
cially designed Ohio Quiet Motors and 
an Ohio Dynamotor for delivering low 
voltage direct current for controls. An 
excellent exhibit of coordinated applice- 
tion of power. 





(able MOTORS 
































limited to aggregate sales of not more 
than $100,000 and to individual retailer 
of not more than $5,000. It also will be 
limited to instalment sales of- electrical 
appliances the retail price of which is 
not less than $5, and not more than $50 
per appliance. 


Range Plan Stirs Gas Association 

A call to arms was sounded recently 
before the regional group meeting of the 
American Gas Association by W. Frank 
Roberts, President of Standard Gas Equip- 
ment Corp. Declaring that the recently an- 
nounced campaign by the electric range 
interests was an ominous sign, Mr. Rob- 
erts said, “The $12,000,000 3 years’ pro- 
motional campaign planned by the elec- 
trical interests can be construed as mean- 
ing that the exploiters of the electric 
range believe that they have perfected the 
product to the point where it is ready for 
wide introduction and sale. We who are 
interested in maintaining the supremacy 
of gas for cooking must realize our re- 
newed obligation to re-emphasize the su- 
periorities of gas to a public whose faith 
will be tried by this new competition.” 


G. E. Awards $55,739 for Suggestions 


A keener interest in learning to do their 
job a better way netted employes of the 
General Electric Company a total of 
$55,739 during 1931. - The annual sugges- 
tion report of the company reveals that 
19,595 suggestions were made by employes 
during the last year, of which 6,383 were 
adopted. The highest amount paid for a 
suggestion during the year was $1,000, 
which was awarded to an Erie, Pa., em- 
ploye. 








World's Most Efficient Lamp 


R. HARVEY C. RENTSCHLER, 

director of research, Westing- 
house Lamp Company, demonstrat- 
ing the hot cathode sodium vapor 
lamp, the most efficient light source 
yet developed. It has an efficiency 
of 70 per cent, which is said to be 
three to four times the efficiency 
of Neon light. This light gives six 
times as much light for the same 
current as a 40-watt tungsten lamp 


Self-Lubricating Battery, Connector 

A California inventor has perfected a 
cable connector for storage batteries which 
provides a grease reservoir from which a 
greasing of the entire element and the 
battery post is automatically maintained. 
The natural creeping of the grease from 
the reservoir which encircles the post con- 
stantly maintains the grease film on the 
adjacent surface of both the post and 
terminal. 


Stonelike Material from Cornstalks 


When cornstalks and corn cobs are 
boiled up in a caustic bath and then com- 
pressed and cooled, they become a dense, 
coherent and stonelike material which has 
proved very valuable in electrical service. 
A number of experiments with this mate- 
rial, which has been used in making han- 
dies, knobs, washers and the like, shows 
that it will insulate electrical devices of 
all kinds, and work into noiseless gears. 


Financial 








Westinghouse Elec. & Mfg. Co.—Dividend 
of 25 cents a share on the junior stock. 
The regular quarterly disbursement of 
87% cents a share on the cumulative par- 
ticipating preferred stock was approved. 
In each of the two previous quarters, 
dividends of 624% cents a share were paid. 


Electrical Products Corporation of Colorado 
and Electrical Products Corporation of Utah 
—Year ended Dec. 31: Net income after 
expenses, losses from contract cancella- 
tions and Federal taxes, $56,635, equal to 
$1.23 a share on 45,906 no par shares 
outstanding, against $51,059, or $1.02 a 
share on 49,892 shares outstanding, in pre- 
ceding year. 


Allis-Chalmers Manufacturing Company — 
Pamphlet report year ended Dec. 31: Net 
income equivalent to 96 cents a share, as 
indicated in preliminary report. Balance 
sheet shows current assets, including 
$4,027,596 in cash, of $32,338,213, against 
current liabilities of $4,308,956. A year 
before current assets, including $3,035,360 
in cash, were $34,180,691, against current 
liabilities of $5,589,210. Earned surplus 
decreased from $17,399,110 to $16,840,313. 
Good-will and patents item was reduced 
by $411,607 as result of profits made in 
disposition of treasury stock during year. 
Property account increased from $38,162,- 
109 to $40,951,726, even though reserve 
for depreciation in this account was in- 
creased from $12,664,436 to $14,086,947. 


Curtis Lighting, Inc—Year ended Dec. 31: 
Net profit after taxes and charges, $21,- 
692, equal to 14 cents a share on 150,000 
no-par shares of capital stock, against 
$182,083, or $1.21 a share, in preceding 
year. 


Continental-Diamond Fibre Company and 
Subsidiaries—Year ended Dec. 31: Con- 
solidated net loss after depreciation, in- 
ventory adjustments, Federal taxes and 
other charges, $217,313, contrasted with 
net profit of $446,621, or 88 cents a share 
on 505,000 no-par capital shares, in previ- 
ous year. 


Noma Electric Corporation and _ subsidiaries 
—Year ended Feb. 29: Net profit after 
charges and Federal taxes, $61,906, equiv- 
alent to 28 cents a share on 225,000 no 
par common shares, compared with $209,- 
092, or 93 cents a share, in preceding year. 


Timken Roller Bearing Company—Quarter 
ended March 31: Net profit after depre- 


ciation, Federal taxes and other charges, 
$217,617, equal to 9 cents a share on 
2,411,638 no-par shares of stock, com- 
pared with $1,314,639, or 54 cents a share 
on 2,411,842 shares, in first quarter last 
year. 


Pilot Radio and Tube Corporation and Sub- 
sidiaries—Year ended Dec. 31: Net loss 
after expenses, provision for doubtful ac- 
counts, rental of Brooklyn plant not in 
use, depreciation, interest, amortization 
and other charges, $215,580, against net 
income of $62,361 in 1930. 


Otis Elevator Company reported today net 
income of $715,645 after all charges for 
the March quarter, equal after preferred 
dividends to 31 cents a share on 2,000,000 
no par common shares. This compares 
with $1,472,647, or 68 cents a share on 
the common, for the corresponding three 
months of last year. 


Federal Electric Company, Inc.—Year ended 
Dec. 31: Net income after depreciation, 
taxes, interest and other charges, $362,- 
096, equal, after preferred dividends re- 
quirements, to $2.92 a share on 32,351 com- 
mon shares, against $427,053, or $4.93 a 
common share, in 1930. 


Zenith Radio Corporation — Quarter ended 
Jan. 31: Net loss, after expenses, depre- 
ciation and adjustments, $98,603, against 
$69,098 in preceding quarter and $165,386 
in quarter ended on Jan. 31, 1931. Nine 
months ended Jan. 31: Net loss, after 
depreciation and other charges, $226,212, 
against $438,238 for the nine months ended 
Jan. 31, 1931. 


Sparks-Withington Company—Six months 
ended Dec. 31: Net loss after taxes, ex- 
penses, depreciation and other charges, 
$472,657, against net profit of $495,430, 
equal after dividend requirements on 3,637 
shares of 6 per cent preferred to 54 cents 
a share on 901,011 no-par common shares 
for six months ended Dec. 31, 1930. 


Apex Electrical Manufacturing Compan y— 
Year ended Dec. 31: Net profit after de- 
preciation and Federal taxes, $157,549, 
equal after 7 per cent preferred dividends 
paid to $1.05 a share on 87,968 no par com- 
mon shares, compared with $223,762, or 
$1.83 a common share, in 1930. 


Utah Radio Products Company and _ subsi- 
diaries—Year ended Dec. 31: Net loss 
after depreciation and other charges, $386, 
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The increasing number of manufacturers of motor- 






















driven machinery choosing Wagner motors indicates 
that the Wagner set-up is right. You know what 


it means for a manufacturer to select from 


A Complete Line of 
Motors 


backed by a 40-year 


reputation for 
sormesencneeme, Quality and service 


BULLETIN 174. 








The following are some of the reasons why 
Wagner motors are chosen by more and more 
machinery manufacturers : 


1. A complete line of polyphase and single- 
phase motors—an assurance to motor 
buyers that Wagner recommendations are 
made without prejudice, and that at no 
time will the wrong type of motor be 
supplied. 
















A COMPLETE LINE 
OF FRACTIONAL 
HORSEPOWER 
MOTORS — 
DESCRIBED IN 
BULLETIN 167. 





bo 


. Forty years of experience in building and 
applying motors—experience valuable to 
motor users. A forty-year reputation 
for quality and service—a reputation that 
creates Wagner-acceptance everywhere. 


3. A nation-wide organization, with branch 
sales offices and motor warehouses in all 
parts of the country—no delay in shipping 
motors and motor parts to appliance manu- 
facturers or their customers. 


A COMPLETE LINE OF DUST- 
PROOF TOTALLY-ENCLOSED 
FAN - COOLED MOTORS — 
DESCRIBED IN 
BULLETIN 151. 


Wagner Electric 






Wagner Electric Corporation, 
6454 Plymouth Ave., 
St. Louis, Mo. 


Gentlemen: 


Please send copy of the following: 


, Atlanta, Ga. Cleveland, Ohio Kansas City, Mo. Omaha, Nebr. Bulletin 174. Plac i“X° ins 

: Baltimore, Md. Dallas, Texas Los Angeles, Calif. Philadelphia, Pa. Bulletin 167. {i lee — og 
” Boston, Mass. Denver, Colo. Memphis, Tenn. Pittsburgh, Pa. ‘ eS vefore bulletins desired. 
Buffalo, N. Y. Detroit, Mich. Milwaukee, Wisc. Portland, Ore. Bulletin 151. 


Chicago, Ill. Houston, Texas Minneapolis, Minn. Salt Lake, Utah 

Cincinnati, Ohio Indianapolis, Ind. New York City, N. Y. Seattle, Wash. 
San Francisco, Calif. St. Louis, Mo. Toledo, Ohio Name and Position 

Company 


Address. 
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938. No direct comparison is available, 
due to change in ending of fiscal year from 
June 30 to Dec. 31. 


Arcturus Radio Tube Company—Year ended 
Dec. 31: Chester H. Braselton, president, 
reported net loss after charges and adjust- 
ments, of $266,103, compared: with loss of 
$1,368,898 in previous year. Net operating 
profit before depreciation was $63,394 in 
1931, against net operating loss of $791,891 
in 1930. 


Stromberg Carlson Telephone Manufacturing 
Company—Year ended Dec. 31: Net loss 
after taxes, charges, depreciation and other 
deductions, $598,402, against net income of 
$699,703, equivalent after preferred divi- 
dend requirements to $2.21 a share on 273,- 
280 common shares in 1930. In 1931 net 
income was before setting up $200,000 re- 
serve for contingencies. 


Electrical Products Corporation of Washington 
—Year ended Dec. 31: Net income after 
expenses, Federal taxes and other charges, 
$90,171, equal to 90 cents a share on 100,- 
000 common shares, compared with $107,- 
365, or $1.07 a common share, in 1930. 


Syracuse Washing Machine Corporation—Y ear 
ended Dec. 31: Net profit, after depre- 
ciation, Federal taxes and other charges, 
$219,347, equal to 42 cents a share on 518,- 
448 combined shares of Class A and B 
no-par stocks, against net loss of $71,965 
in previous vear. 


American Transformer Company—Year ended 
Dec. 31: Deficit after expenses and other 
charges, $9,285, compared with $28,506 loss 
in 1930. 


General Electric Company reports profits of 
$4,508,668 available for dividends on the 
common stock in the first quarter of 1932, 
equivalent to 16 cents a share earned on 
28,845,927 shares of stock, comparing with 
$10,844,334, or 38 cents a share, earned in 
the first quarter of 1931. A quarterly 
dividend of 25 cents a share will be paid on 
the common stock on April 25, comparing 
with 40 cents paid at this time last year. 


Information Wanted 








We have been asked for the names and 
addresses of manufacturers of the items 
listed below. 


Replies from our readers to any of these 
inquiries will be greatly appreciated by 
the Information Bureau of ELEC- 
TRICAL MANUFACTURING, 461 
Eighth Ave., New York City. 


“Acme” Vacuum Cleaner 
“Aspinall” Soldering Fluid 
“Atlantic” Regulating Socket 
“Autochaffe” Heater for Bakery Ovens 
“Burrows” Therapeutic Lamp 
“Franklin Smith” Hair Dryer 
“Giant” Testers 

“I. H. H. Co.” Cartridge Heater 
“Millers” Soldering Salt 
“‘Neumade” Floodlight 

“Nurger” Burglar Alarm 
“Pioneer” House Pump 
“Thermodyne” Therapeutic Lamp 
“Wilson” Box Supports 
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Coming Conventions 


N.E.L.A. East Central Div.—Toledo, Ohio, 
May 24-27 


N.E.L.A.—Annual 
City, June 5-10 


Convention, Atlantic 


American Society for Testing Materials— 
Annual Meeting, Atlantic City, June 20-24 





Kolster Increases Working Forces 

A substantial increase in the working 
forces in the last month has been added 
at the factories of Kolster Radio, Inc., of 
Newark, N. J. More than 300 employees 
have been added within the past month the 
report states. It is expected that this force 
will be further increased in June. 


Branch Offices and Agencies 





F. A. D. Andrea, Inc., Long Island City, 
N. Y., has appointed F. C. Henderson 
Co., of Boston, as wholesale distributors 
for FADA products in Boston and ad- 
jacent territory. 


Geometric Stamping Co., Cleveland, Ohio, 
has appointed district representatives in 
the Boston and Cincinnati-Dayton terri- 
tories. E. F. Wilmot of the E. F. Wil- 
mot Co. will serve the company’s inter- 
ests in the Boston district, and H. A. Bell 
will be the company’s representative in the 
Dayton-Cincinnati district. 


Standard Elec. Stove Co., Toledo, Ohio, 
has appointed the following distributors: 
H. R. Curtiss & Co. of San Francisco, 
handling northern California; American 
Motor Equipment Co. of Boston, handling 
eastern Massachusetts, and Benton-Bailey 
Co. of Richmond, Va., handling eastern 
Virginia. 

Norma-Hoffmann Bearings Corp., of Stam- 
ford, Conn., announces the removal of its 
New York sales office from Grand Cen- 
tral Terminal to new and larger quarters 
in the Commerce Building, 155 E. 44 St. 


Walker G. White has been appointed 
northeastern district manager of the West- 
inghouse Elec. Elevator Co., with head- 
quarters in New York. 


H. C. Darby has been appointed district 
sales manager for the Inland Steel Co. of 
Chicago at the company’s Kansas City of- 
fice. Announcement is also made that Mr. 
Mark Hill has been appointed salesman 
‘n the Kansas City office. 


Brevities 








Columbia Elec. Mfg. Co., Cleveland, Ohio, 
makers of Columbia generators, motor- 
generators and tank rheostats for plating 
industries, announces the formation of an 
electro-chemical division. This division 
will handle a complete line of polishing 
and plating equipment and supplies. Mr. 
F. G. Cyrex has been secured for the 
purpose of organizing and operating the 
new division. 


Delbee Rubber Co., formerly located at 








249 N. Fayette St., Syracuse, N. Y., has 
moved to 610 S. Salina St. in the same 
city. 

Northern Engineering Works, 210 Chene 
St. Detroit, has established a welding de- 
partment which is equipped to design and 
produce a wide variety of welded steel 
products for commercial use. These in- 
clude steel frames, bases, gear housings, 
casings, jigs, fixtures, fabricated struc- 
tures, miscellaneous standard and _ special 
machinery parts, and machine torch cut- 
ting of intricate shapes. 


Meissner Mfg. Co. announces the removal 


of its offices and plant to larger quarters 
at 2815 W. 19 St., Chicago. 


Star Elec. Co., manufacturers of motors 
and generators, has moved to Bloomfield 
Ave. and Grove St., Broomfield, N. J. 


U. S. E. M. Co., formerly located 515 W. 
29 St., New York, has moved to 562 Ham- 
ilton Ave., Brooklyn. 


H. O. Swoboda, Inc., manufacturer of electric 
heating specialties, has moved to 3530 
Forbes St., Pittsburgh, Pa. 


E. P. Blanchard was elected to the board 
of directors of the Bullard Co., Bridge- 
port, Conn., at the annual meeting of the 
stockholders on March 16. He has been 
connected with this company for twelve 
years. 


George P. Torrence was elected president 
of Link-Belt Co., Chicago, at the fifty- 
eighth annual meeting of the stockhold- 
ers. He was formerly vice-president in 
charge of the company’s Indianapolis op- 
erations. 


Jefferson Elec. Co., Bellwood, Ill. an- 
nounces that the removal of plants 1, 2, 
and 3 into new quarters has been com- 
pleted and that the manufacture of fuses. 
outlet and switch boxes, transformers and 
ignition coils is now under one roof in 
the new large plant located in Bellwood. 
a suburb of Chicago. 


Obituaries 








Bernard Arthur Behrend, 56, internationally 
noted engineer and electrical inventor, 
died March 25, at his home in Wellesley 
Hills, Massachusetts; a suicide. Mr. Beh- 
rend was at one time chief electrical en- 
gineer for the Allis-Chalmers Co. At an- 
other time he was employed as advisory 
engineer by Westinghouse. He was the 
inventor of numerous electrical devices 
and machinery and the designer of some 
of the largest electrical machinery manu- 
factured. More than seventy patents were 
granted to him. 


Charles F. Linsley, secretary of the Brad- 
ley & Hubbard Company, manufacturers 
of lighting fixtures, died March 28 on the 
eve of his eighty-ninth birthday. He had 
served the company as secretary since its 
incorporation in 1869. 


Charles L. Edgar, president of the Edison 
Electric Illumination Co. of Boston, died 
of pneumonia April 14 at the age of 
seventy-one years. Mr. Edgar was one 
of the Edison Pioneers and was prom- 
inently identified with the electrical indus- 
try for half a century. 
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Electrical Manufacturing 


YOU CAN'T FOOL A LABORATORY 


FYEN the best machines will fail at times and even the best workmanship will 
have its “off days’. We recognized these facts more than 10 years ago and 
made up our minds to depend on nothing less critical than the cold facts of constant 
laboratory testing. 


eTANDARD OF THE Wor: p Now it is practically impossible for a unit of Irvington insulation to “go wrong’. 
= From the first strip of cambric to the finished product, we check each operation for 
all the factors of quality that can be written into commercial specifications. That's 

why Irvington insulations do not fail us — or our customers. 


ALES REPRESENTATIVE Mitchell-Rand Mfg. Co., New York; White Supply Co., St. Louis; E. M. Wolcott, Rocheste 
The Marwood Corporation, Portland, Oregon; Spokane, Wash., Seattle, Wash., Earl B Beach, Pittsburgh, Pa., Electric 
nsulation Co , Philadelphia, Pa.; Prehler Bros., Inc., Chicago; Prehler Bros., Inc., Cleveland; C. D. La Moree, San Francisco 


Los Angeles, Phoenix; A. L. Gillies, Toronto. 


IRVINGTON VARNISH & INSULATOR COMPANY, IRVINGTON, NEW JERSEY 


Established 1905 
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Water Tight Starter 


Industrial Controller 
Div. of the Square D. 
Co., 710 S. Third St., 
Milwaukee, Wis. 
Water and Dust tight 
A.C. manual starter, 
Class 2510 W. 6 This 
is a three pole starter 
designed to _ control 
across-the-line single 
and polyphase motors 
of 2 hp. or less. It is 
particularly suited to 
packing plant, cream- 
ery, flour mill, cement 
plant, foundry and 
similar applications 
where extreme moisture and dust condi- 
tions are encountered. 

It is push-button operated, and is said 
to be compact in construction but at the 
same time having ample space for wiring. 
Overload protection is provided by time 
limit overload relays which are front reset 
and require no replacement of parts after 
operation. Tripping of either relay opens 
all three lines. Approximate dimensions 
are 434 wide, by 834 high, by 6 in. deep. 





Tungsten Contacts 


H. A. Wilson Co., 97 Chestnut St., New- 
ark, N. J. Tungsten contacts in all of the 
usual forms for attaching to steel, nickel 
or other metal parts. This includes not only 
the conventional types of tungsten contact 
points, but also special shaped pieces at- 
tached to steel or other metal parts. In ad- 
dition, the line includes discs for X-ray tar- 
gets and similar uses. The manufacturer 
states that the tungsten used in these con- 
tacts is of the purest possible grade and 
of a structure having an extremely high 
grain count. 


Electric Heater 


Harold E. Trent Co., 618 N. 54 St., 
Philadelphia, Pa. Electric immersion heat- 
er, a modification of the well known strip 
heater made by the same company. This 


modification consists of an extension of the 
tubular casing at the terminal end to form 
a semi flexible “riser” without any joint in 
the casing. This riser can be bent over to 
form a gooseneck, as illustrated, to clear 
the wall of the bath or container, or it may 
serve as a support to the unit in the bath. 
The heater can be used in tanks of baths 
made of wood, metal, or refractory ma- 
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NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 


terial, when it is undesirable to drill holes 
through the sides. 

Castings of these units are made of cop- 
per, stainless steel, or other alloys, and 
lead-covered when required on such appli- 
cations as electro-plating tanks. The length 
of the vertical riser and the heated section, 
together with the wattage rating, cover a 
wide range of dimensions. 





Super-Sensitive Relay 
C. F. Burgess Laboratories, Inc., 202 E. 
44th St. New York. Micro relay by 
which it is possible to control a current 
of six amperes at 220 volts with a minute 





flow of one one-millionth of an ampere. 
It is especially adapted to temperature 
control, and for maximum and minimum 
control settings on sensitive indicating 
meters. It is particularly recommended 
wherever it is desired to provide indica- 
tion or control at some predetermined 
value as shown by any indicating instru- 
ment, such as a voltmeter, ammeter, pres- 
sure gage, or thermometer, or in indus- 
trial equipment wherein positive action 
must be obtained by the closing of an 
electrical circuit through a pair of con- 
tacts under slightest pressure. 





Small Synchronous Motor 
Hansen Mfg. Co., Princeton, Indiana. 
Synchron is the name given to a small self- 
starting synchronous motor, with a gear 
reduction of 1800 to 1. Synchron operates 





on 110 volts, 60 cycles. It measures 3%4 
by 2% by 1% in. overall. Gears run in a 
sealed oil chamber. The unit is said not 
to require periodic lubrication. It is recom- 
mended for a wide range of time control 
and other applications. 










Power Unit for Auto Radios 


Emerson Elec. Mfg. Co., 2012 Washing- 
ton Ave., St. Louis, Mo. B battery elimi- 
nator for radios on automobiles, motor 
boats, etc. The unit consists principally 





of a dynamotor and filter. It operates off 
of the standard 6 volt A battery of auto- 
mobiles and delivers 180 volts, D. C. The 
unit takes no current from the A battery 
except when the set is in operation and 
then only about 2 amperes. The unit is 
compact, measuring 8% by 734 by 6 in, 
and is designed to fit into the usual B bat- 
tery box which is provided on automobiles 





and motor boats equipped for radio. This 
unit requires no servicing except oiling 
once a year. 
Slo-Speed Motors 

Sterling Elec. Motors, Inc., Los An- 
geles, Cal. Slo-speed, designed to meet 
the slow speed requirements of direct 
driven industrial machines. These are 


standard motors equipped with built-in 





speed reducers consisting of single, double 
and triple helical and herringbone gears. 
Gears are of chrome nickel alloy and car- 
bon steel normalized and heat treated. 
Teeth are of the stub type, which assures 
contact over several teeth. All bearings 
are ball and roller. Double oil seals are 
provided on incoming motor and outgoing 
power shafts. Speed increasers are also 
available. The Slo-speed and speed in- 
creaser units can be built on three-phase,. 
squirrel cage, slip ring, high-torque, 2, 3 
or 4 speed motors, special or single phase 
motors, etc. 
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Automobile Radio Tube 


Sylvania Div. of the Hygrade Sylvania 


Corp., Emporium, Pa. Automobile radio 


tube, SY-329. This is an R. F. Pentode, 


having super-control characteristics. The 


ee 


SALVO 
SY¥-239 





term “super control” is used to indicate 
that the tube is similar in characteristics 
to the “variable” or “multi” mu_ tubes. 
This tube is said to be effective in reducing 
modulation distortion and cross talk. It 
is said to be well suited to the design re- 
quirements of radio receivers for opera- 
tion on D. C. power lines. 


Load-ratio Control 


for Small Transformers 
General Elec. Co., Schenectady, N. Y 
Equipment that extends the benefits of 
load-ratio control to power transformers 
of the smallest capacity. This equipment 


ca a 


osc ere ve ene 





has been successfully applied to trans- 
formers rated between 500 and 2,000 kva. 
The equipment is similar to that used for 
large power transformers in that it utilizes 
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a separate tap for each specified ratio, but 
differs in having a motor-wound spring 
driving mechanism, and twin ratio ad- 
justers which combine the function of ratio 
adjusters for changing the transformer tap 
connections with that of contactors for 
opening and closing the circuit. 

In the driving mechanism a motor winds 
a heavy helical spring which, when re- 
leased, snaps the ratio adjuster to the next 
position. The power required to drive the 
mechanism is extremely small. A _ 1/100 
hp. capacitor motor is operated from a 
single phase, 60 cycle, 110 volt supply. 


Vibration lsolant Material 

Keldur Corp., 26 Ave. B., Newark, N. J. 
Synthetic vibration isolant material which 
combines the effect of soft springs and 
hydraulic shock absorbers. It is available 
at present only in sheets, fabric faced, %, 

g, and % in. thick and up to three feet 
square. This material resembles a very 
soft rubber that does not bounce but re- 
turns to shape slowly. 

Keldure is permanent under all ordinary 
conditions. It is, for example, unaffected 
by oils. It is somewhat affected by long 
exposure to water and cannot be used 
without protection in locations where it 
would be kept wet much of the time. The 
product is designed for the full atmospheric 
range of temperatures, but is not recom- 
mended above 140 degrees F. It should 
not be loaded much above 30 Ibs. to the 
square inch, and should be loaded at least 
to 10 lbs. to the square inch. It is prac- 
t cally incompressible volumetrically, hence 
it should not be used in very large un- 
broken pressure areas. It will not slip, 
but clings due to very high friction against 
most other solids, especia:ly metals. 


Vacuum Contact Midget Relays 


Ward Leonard Elec. Co., Mount Vernon, 
New York. Vacuum contact midget relay. 
addition to a line of midget relays. The 
vacuum contact element, which is actuated 





by the relay armature, is rated at 8 amps 
intermittently and 6 amps continuously at 
220 volts. Relays equipped with this type 
of contact are especially applicable to op- 
eration in hazardous places. They have a 
high rating, making them a heavy duty 
midget relay. They may be obtained for 
normally open or normally closed opera- 
tion. Coils may be wound for 6 to 110 
volts A.C. or D.C. 


Universal Dismounting Press 
Curtis & Smith Mfg. Corp., 245 S. St., 
Newark, N. J. Universal dismounting 
press for removing anti-friction bearings 
without damaging the bearing. This tool 





can also be used for removing gears, spi- 
rals, pulleys, discs, collars, and bushings— 
anything that fits tightly on a shaft and 
that can be removed. 


Substitute for Rubber 

Thiokol Corp., Yardville (Trenton), 
New Jersey. A synthetic material resemb- 
ling rubber, and known as Thiokol, the out- 
standing chemical characteristic of which 
is an unusual resistance to the deteriorating 
action of most liquids and solvents, such 
as oils, gasoline, and benzol. The manu- 
facturer states that Thiokol may be im- 
mersed for 48 hours in gasoline without 
changing its physical dimensions, whereas 
rubber immersed the same time in gasoline 
will swell as much as 200 percent of its 
original size. The physical properties of 
Thiokol are said to be unaffected even after 
long periods of exposure to liquids and 
solvents. This material is said to replace 
not only rubber but leather, cork and soft 
metals. It is available in a number of modi- 
fications as regards physical characteristics. 
and in many forms such as sheets of vari- 
ous thickness, all types of molded gaskets, 
valve discs, tubing, coated fabrics, and 
coated asbestos. Thiokol consists mainly 
of combined sulfur and is derived from the 
interaction of certain compounds 


Automatic Clutch 
Ramsey Chain Co., Inc., Albany, N. Y 
Automatic starting clutch which permits 
the driving motor or other prime mover to 
come up to speed without load, and also 





protects the motor against overload shocks. 
The power is transmitted through this 
clutch by centrifugally increasing the 
density of hardened steel shot against driv- 
ing and driven elements of the clutch. This 
clutch can be made a part of the driving 
member of industrial drives, such as silent 
or roller chain, flat belt, multiple V-belt. 
all gear types, or as a coupling on direct 
connected drives. 
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STAINLESS 


Heat Resisting 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Corrosive 
Elements 


There is hardly a manufacturer utilizing 
metals who cannot profitably take advan- 
tage of the latest metallurgical achieve- 
ment in the development of stainless and 
heat-resisting alloy steels. 


Climatic conditions—long exposure—neg- 
lect and abuse have but unimportant ef- 
fects upon the non-corrosive qualities of 
US S Chromium and Chromium Nickel 
Alloy Steels. Use of these new alloys can 
give your customers products of longer life, 
STAINLESS enduring beauty, and exceptional service- 
Heat Resisting ability. 

ALLOY STEELS Are you considering the greater possibili- 
CHROMIUM-ALLOY CHROMIUM-NICKEL ties of your product made of these metals? 
ee aos Let us send you an interesting booklet 
descriptive of their varied properties. Our 
engineering and research departments are 

at your disposal. 


under licenses of the Chemical Foundation, Inc., 


[« S S$ Chromium-Nickel Alloy Steels are me tne 
New York; and Fried, Krupp A. G. of Germany. 


AMERICAN STEEL & WIRE COMPANY 


’ 208 S. La Salle St., Chicago SURSANT OF WNTED [Sstates STEEL CORPORATION Empire State Bldg., New York 
AND ALL PRINCIPAL CITIES 

: Pacific Coast Distributors: COLUMBIA STEEL CO., San Francisco Export Distributors: U. S. STEEL PRODUCTS CO., New York 

t The Manufacturing Companies of the United States Steel Corporation listed below also produce U S S Stainless and Heat Resisting Alloy Steels 

| AMERICAN SHEET AND TIN PLATE COMPANY NATIONAL TUBE COMPANY CARNEGIE STEEL COMPANY, ANDO ILLINOIS STEEL COMPANY 


Sheets and Light Plates 


Pipe and Tubular Products Bars, Plates, Shapes, Special Sections and Semi-Finished Products 









































































































































































Birka Temperature Regulator 


Thomas A. Edison, Inc., Orange, N. J. 
3irka temperature regulator, a thermos- 
tatic circuit making and breaking device 
operated by the surrounding temperature. 
The outstanding feature of the device is 





that the contact points operate within an 
hermetically sealed glass tube, which may 
be either exhausted to a high degree of 
vacuum or filled with an inert gas. This 
feature reduces arcing to a minimum and 
makes the quick snap action unnecessary. 
It also protects the regulator against cor- 
rosion of the atmosphere. The regulator 
may be used also as a thermostatic switch 
in conjunction with a sensitive thermos- 
tatic determinator, which in turn is de- 
signed to carry only a very small current. 

It is a self-contained unit and may be 
placed in any position from horizontal to 
vertical. It may be used in the presence 
of explosive atmospheres. Some typical 
applications are grills and other cooking 
apparatus for restaurant use, baking ovens, 
technical and industrial ovens, oil burner 
controls, refrigerator controls, and unit 
heaters. 


Transformer Repulsion Relay 


Mercoid Corp., 4201 Belmont Ave., Chi- 
cago. Transformer repulsion relay, a com- 
pact device which is in principle a low 
voltage transformer, but also operates as 
a repulsion relay. The relay incorporates 





the Mercoid 


sealed mercury contact 
switch. Two independent insulated coils 
are mounted on a laminated iron yoke 


which acts as a common magnetic circuit. 
The lower or primary coil is fixed in 
position and is connected directly across 
the high voltage line. The upper or sec- 
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ondary coil is mounted on a movable arm 
and is connected to the low voltage circuit. 
When the primary coil is energized, low 
voltage is induced in the secondary coil, 
which rests at its lowest position while 
its circuit is open. When the low voltage 
thermostat or other control closes the cir- 
cuit, current flows through the primary 
and secondary coils. The secondary coil 
instantly moves upward due to the re- 
pulsion action of the coils, and at the same 
time the counterbalancing switch moves 
downward and closes its circuit. 

This device is furnished single, double 
or triple pole to meet various field condi- 
tions. It has a motor load rating of 10 
amps at 110 volts or 5 amps at 220 volts. 


lsolantite Sockets 


Hammerlund Mfg. Co., Inc., 424 W. 33 
St., New York. Low loss Isolantite socket 


for high frequency operation, such as in 
receivers. 


short wave radio Isolantite is 





said to be the equivalent of fused quartz 
for almost every purpose requiring low- 
est losses. Its electrical efficiency is not 
affected by either temperature or humidity. 

The top and sides of the socket are 
glazed. Perfect contact is assured by re- 
inforced side gripping contact springs of 
rust-proof construction. The sockets are 
made for either subpanel or base mounting 
and are available in four, five, and six 
prong types. They are 2% in. long by 1% 
in. wide, with standard 1 27/32 in. mount- 
ing centers. 


Water Heater Thermostat 


Hart Mfg. Co., Hartford, Conn. Dia- 
mond H water heater thermostat, Cat. 
No. 10980. The mounting of this thermo- 
stat is accomplished by the use of a bronze 





casting which is securely screwed into the 
tank. To this casting the thermostat 
mechanism is mounted so that it is simple 
to replace the thermostat itself without the 
necessity of drawing off water from the 
tank. 

The setting of the thermostat is arranged 
so that the water temperature may be fixed 
at any point between 120 and 200 degrees 
F. It is said to be easy to calibrate, and 
easy to wire. 








Mazda 6-watt Lamp 


General Elec. Co., 
Nela Park, Cleveland, 
Ohio, and Westing- 
house Lamp Co, 
Bloomfield, N. J. S-11 
Mazda B lamp in the 
6-watt size for sign 
service. The lamp has 
the same physical di- 
mensions as the 10- 
watt, S-11 lamp, with 
an intermediate screw 
base and an over-all 
length of 2-5/16 in. 
Finished with the clear bulb or 





inside 
colored in red, blue, green, yellow, amber- 


orange, flametint, or white. It is available 
for 110, 115, and 120 volt circuits. 

This lamp is said to be particularly 
effective in the light colors for small signs 
over the sidewalk where the essential re- 
quirements are low mounting, close view- 
ing, high competitive brightness, and indi- 
viduality in color and design. 


Oil Seal 


Aetna Ball Bearing Mfg. Co., Chicago. 
Oil seal for use with anti-friction bear- 
ings. It consists of four parts, is self- 
contained, and can be slipped in or out of 
position independently of the bearing. It 
consists of an outer shell of steel, ac- 
curately formed and ground on an outside 
diameter to a precision commensurate with 
that of anti-friction bearings. This shell 
houses the seal cushion, pressure plate and 
steel retainer. 

The thermo-pneumatic seal cushion con- 
sists of treated cork in which the inter- 
stices of air cells are captivated and her- 
matically sealed. This seal cushion auto- 
matically expands and contracts laterally 
with changing temperature of shaft or 
lubricant, remaining always oiltight in 
consequence. It is claimed that this seal 
will operate without trouble where water 
is held on one side of the seal and oil on 
the other. The seal is interchangeable 
with all makes of grease seals. 


Water and Dust Tight Control Station 


Industrial Controller Div. of the Square 
D. Co., 10 S. Third St., Milwaukee. Class 
9001, Type BW-13 momentary type con- 
trol station of water and dust tight con- 





struction. The control station is designed 
for application in packing plants, cream- 
eries, flour mills, cement plants, foundries, 
and similar locations where extreme mois- 
ture and dust conditions are encountered. 
Three designs are available, one marked 
“start” and “stop,” one marked ““start’”’ 
only, and one marked “stop” only. 
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New Catalogs, Leaflets, Books — 


General 


169. Electrical Resistance Measurement Ap- 
paratus. Catalog No. 40, 32 pages, 7% 
by 10% in. Text and illustrations describ- 
ing standard resistors, resistance boxes, 
Wheatstone bridges, calibrated slidewires, 
Kelvin bridges, insulation resistance sets, 
galvanometers, and reading devices. Leeds 
& Northrup Co. 

170. Technical Dictionary. Three volumes, 
three languages. 2295 pages, 734 by ll 
in. Price for three volumes $55; for two 
volumes, $37.50; for one volume, $19.50. 
Includes 100,000 technical terms embrac- 
ing various industries, arts, and sciences. 
The Industrial Press. 

171. Wear and Lubricant Tester. Testing 
apparatus for measuring the load carrying 
capacity of lubricants, friction, and wear 
characteristics of any kind of material. 
12 pages, 6 by 9 in. Text, detail sketches, 
half tones. Timken Roller Bearing Co. 

172. Keldur for Machinery Isolation. 28 
pages, 8% by 11 in. Describes what Keldur 
is, what it is used for, and gives definite 
specifications for using material. Vibra- 
tion curves, data tables, numerous half 
tones and line cuts showing material ap- 
plied. Keldur Corp. 

173. Engineered Packages in the Electrical 
Industry. 12 pages, 8% by 11 in. Numer- 
ous half tone illustrations showing meth- 
ods of packaging all kinds of electrical 
equipment. Interspersed with descriptive 
text. Hinde & Dauch Paper Co. 

174. How to Run a Lathe. 160 pages, 5% 
by 8 in. Care and operation of a back 
geared screw cutting lathe. 30th edition. 
Price 25 cents. Elementary principles ex- 
plained. Every lathe process illustrated 
and described. South Bend Lathe Works. 


Machines and Parts 


175. Cable and Wire Terminals. 4 pages, 
8% by 11 in. Radio terminals brass or 
copper hot tin coated. Automotive cable 
terminals. Wire stripper. F. R. Zierick 
Mfg. Co. 

176. Oil Condensers for Capacitor Motors. 
4 pages, 8% by 11 in. Discussion of 
capacity motors. Working voltages, cap- 
acities and dimensions of condensors. 
Tables of dimensions. Half tone illustra- 
tions. Dubilier Condenser Corp. 

177. Machines and Tools for Sheet Metal 
Working. Bulletin No. 71-D, 32 pages, 8% 
by 11 in. Illustrations and descriptions of 
power squaring shears of various types 
and sizes. Tables of engineering data. 
Niagara Machine & Tool Works. 


178. Photo-electric Cells and Relays. 6 
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pages, 334 by 834 in. New light sensitive 
cell development for experiment and com- 
mercial applications. Half-tone illustra- 
tions and schematic sketches. Luwuxrtron 
Mfg. Co., Ine. 

179. Wiring Devices. Catalog No. 30; 
about 150 pages, 8% by 10 in. Hundreds 
of illustrations. Tables of dimensions and 
prices. New products. Bryant Elec. Co. 

180. Precision Type Enamel Coated Resis- 
tors. 6 pages, 4 by 9 in. Discussion of 
accuracy of manufacturer, wattage rat- 
ings. Illustrations of different types and 
tables of dimensions. Precision Resistor 
Co. 

181. Steel Die Springs. 4 pages, heavy 
card board, 8% by 11 in. Sizes and prices 
of die springs in stock. Price list. How 
to figure cost of die springs, example 
given. Numerous types of springs illus- 
trated. Geo. A. Hebb Spring Works, Inc. 


Materials 


182. Thermostatic Metal and Manufactured 
Parts. 20 pages, 3% by 734 in. Thermo- 
stats for heat and fire controls. Uses of 
thermostatic metal, thermostatic parts, 
midget thermostat, contacts and rivets, fire 
alarm thermostat. Illustrated. B. F. Cof- 
fin Mfg. Co., Inc. 

183. Rare Metals. The history, proper- 
ties and uses of the metals Tantalum, 
Tungsten, Molybdenum, Caesium, Rubidi- 
um, and Columbium. 72 pages, 6 by 9 
in. Numerous half-tone illustrations. Fan- 
steel Products Co., Inc. 

184. Panelyte Laminated Phenolic Material. 
Applications, fabricating information, gen- 
eral characteristics, prices, machining 
charges, tolerances, and details of specific 
grades. Numerous tables of engineering 
information. 50 pages, 5 by 9 in. Panelyte 
Corp. 

185. Metal Stampings. Illustrated booklet 
describing a special engineering service 
concerned with the design and production 
of metal stampings. The Bossert Corp. 

186. Thermostatic Metals. 16 page bulle- 
tin illustrated with deflection curves, 
mathematical formulae for determining 
straight strips, helices, spirals, etc., special 
shaped pieces, etc. H. A. Wilson Co. 

187. Lumarith Molding Material. Physical 
and chemical characteristics. Molding 
equipment and procedure. 24 pages, 434 
by 7 in. Applications, forms and colors 
of Lumarith, special effects, molding tech- 
nic, working properties of Lumarith. Cel- 
luloid Corp. 

188. Isolantite High Frequency Insulating 
Products. Stand-off insulators, lead-in in- 
sulators, bushing inserts, antenna insula- 
tors, inductance forms, electronic tube 
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sockets, switching devices, properties of 
Isolantite high frequency insulation. Half- 
tones, blue prints, sketches, specifications, 
graphs. Two parts. /solantite Inc. 

189. Enamelite, a vitreous enameling iron. 
4 pages, 4% by 6% in. Sharon Steel Hoop 


Co. 


Switching Equipment 


190. Stack Safety and Ignition Control for 
Oil Burners. 4 pages. Wiring sketches 
specifications, and half-tone illustrations 
Penn Electric Switch Co. 

191. Meter Test Blocks and Cabinets. T\ 
conform with the new metering sequence. 
4-pages, punched to fit catalog binder No 
100, 8 by 10% in. Half-tones, descriptions 
and prices. Meter Devices Co. 

192. Electrical Measuring Instruments. [1- 
lustrated reduced price list covering poten- 
tiometer, resistance boxes, Wheatstone 
bridge, portable bridge sets, and other in- 
struments. Gray Instrument Co. 

193. Photo-cell Unit. Dunco light sensi- 
tive cell relay unit. 1 page, including sche- 
matic diagram, half-tone illustration, engi- 
neering data, and price. Struthers Dunn, 
Inc. 

194. Allen-Bradley Bulletins and Price 
Sheets. 16 loose-leaf bulletins and accom- 
panying price sheets, 8% by 11 in., plus 
an index sheet. These are cut to fit the 
A-B catalog. 

195. Dunco Electric Magnetic Counter. 
Non-resetting and resetting types. Con- 
struction, dimensions, coil, speed, applica- 
tion. 1 page, schematic sketch. Struthers 
Dunn. 
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Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 


Editor, ELECTRICAL MANUFAC- 
TURING, 239 W. 39th Street, New 
York City, N. Y. 


Patents reflect faithfully the trend of 
progress in any industry. One out of 
eight patents issued by the U. S. Patent 
Office has some electrical significance. 
This means that there are over 500 
individual ‘‘sign posts’ of progress in 
our industry which are set up every 
month. These 500 patents are culled 
for you from over four thousand patents 
which are listed in the Patent Office 
Gazette each month 





1,850,549. Automatic Switch. Mark E. John- 


son, assignor of one-half to Thomas W. Cohill, 
Mount Holly Springs, Pa. 
1,850,550. Dial Telephone Attachment. Rus 


sell W. Johnson, assignor of three-fifteenth each 
to Willie L. Chiles, Wille E. Wright, L. L. 
Chiles and R. H. Chiles. 


1,850,559. Vacuum Tube and Mounting. Al- 
bert E. Marshall, assignor to Corning Glass 
Works, Corning, N. Y. 

1,850,569. Radio Receiving System. Fritz 


Schroter, assignor to Telefunken Gesellschaft fur 
Drahtlose Telegraphie, Berlin, Germany. 

1,850,577. Computing Machine. James 
Bryce, assignor to Tabulating Machine 
Endicott, N. Y. 

1,850,578. Construction of Dynamo Electric 
Machines. Reginald Donahoe Ball and Henry 
A. Brown, assignors to English Electric Co., 


W. 
Co., 


Ltd., London, England. 
1,850,579. Adjustable Inductance Coil. Wm. 
L. Casper, assignor to Beil Tel. Labs., Inc. 
1,850,580. Oscillation System. Roy E. Co 
ram, assignor to Western Elec. Co., Inc. 


1,850,581. Apparatus 
Under Pressure. 
to Western 


for Sealing Conductors 
Aeneas J. N. Duclos, assignor 
Electric Co., Inc., N. Y. C. 
1,850,583 Electrical Connector. 
Gage, assignor to Radio Inventions, Inc. 
1,850,585. Electrical Discharge Device. Wm. 
F. Hendry, assignor to Manhattan Electrical Sup 
ply Co., Jersey City, N. J. 
1,850,587. Voltage Regulator. 
assignor to Industrial Research 
Mass. 
1,850,590. Testing Device for Electrical 
tems. Chas. K. Malctt, Los Angeles, Cal. 
1,850,598. Searchlight Control. Chester B. 
Mills and Preston R. Bassett, assignors to Sper 
ry Gyroscope Co., Brooklyn, N. Y. 
1,850,616. Electric Outlet-Box Support. 
Barnett, Brooklyn, N. Y. 
1,850,642. Illuminating 
Calling Device. Joseph G 


Edward G. 


Abraham Joffe, 
Co., Cambridge, 


Sys 


Louis 


Means for Telephone 
Strock, Pittsburgh, Pa. 


1,850,650. Electric Chargine Plant. Frank 
A. Attwood, assignor to R. A. Lister & Co., Ltd., 
Dursley, England. 

1,850,661. Electric Switch. John A. Crabtree, 
Inverell, Streetly, England. 


1,850,672. Fuse Plug. Alexander G. Heller, 
issignor to Insuline Corp. of America, N. Y. ¢ 


1,850,685. Multiple Fuse. Leo S. O'Neil, 
Detroit, Mich. 

_ 1,850,692. Electrical Control of Movable 
Knives Emploved in  Pile-Cutting Machines. 


George Roger, Jr., assignor of one-half to Havan- 

nah Mills Co., Ltd., Havannah, England. 
1,850,701. Sound Reproduction. Julius 

Weinberger, assignor to Radio Corp. of America. 


1,850,703. Electric Switch. Arthur Ernest 
Angold, assignor to General Electric Co., Ltd., 
London, England. 

1,850,707. Fire Alarm. Wm. B. Cromer, 
Fort Worth, Texas. 

_ 1,850,710. Suction Cleaner. Howard G. Fair- 
fax, assignor to Hoover Co., N. Canton, Ohio. 

1,850,726. Laminated Core Structure. Ross 


M. Pfalzgraff, assignor to General Electric (+ 
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1,850,731. Suction Cleaner, Arthur F. Sluss, 
assignor to Hoover Co., N. Canton, Ohio. 

1,850,734. Gas-Electric Apparatus. Ward 
Thorne, assignor to Thorne Motor Corp., Chi- 


cago, Ill. 
1,850,738. 
Kazimierz Baranowski, 
Electro Chemical Process, 
1,850,740 and 1,850,741. ‘Laxi-Meter Control 
and Apparatus. James L. Brownell, assignor to 
Checker Cab Mfg. Corp., Kalamazoo, Mich. 
1,850,754. Selector System for Radio Receiv- 


Electrical Conductor Preparation. 
assignor to Einstein's 


Ltd., London, Eng. 


ing Apparatus. Lester L. Jones, Oradell, N. J. 
1,850,759. Junction Box. Frederick H. Mac- 
neil, Boston, Mass. 


1,850,761. Interlock. Joseph P. 
assignor to Philip H. Chase, Bala-Cynwyd, Pa. 

1,850,765. Shaded Pole Motor. Wayne J. 
Morrill, assignor to General Electric Co. 

1,850,769. Dynamo-Electric Driving Set for 


Manypenny, 


Vehicles. Ferdinand Porsche, assignor to Dai- 
mier-Benz Corp., Stuttgart-Unterturkheim, Ger. 

1,850,771. Electric Switch. Estel C. Raney. 
Columbus, Ohio. 

1,850,772. System of Motor Control. Wm. C. 
Raube, assignor to General Electric Co. 

1,850,774. Direction Finder. Paul Schwerin, 
i signor to Perryman Electric Co., Inc, North 
Bergen, N 


1,850,776. Method of Operating Alternating 
Current Commutator Motors. Walter Seiz, as 
signor to General Electric Co. 

1,850,780. Self-Synchronous Transmission 
System. Elmer A. Sperry and Elmer A. Sperry, 


Jr., assignors to Sperry Gyroscope Co., Inc.. 
Brooklyn, N. Y. 
1,850,784. High Frequency Amplifier. Chris 


topher E. G. Bailey, assignor to Radio Corp. of 
America, New York, N. Y. 

1,850,785. Double Pole Srap Switch. Robert 
H. Bentley, assignor to Arrow-Hart & Hegeman 
Electric Co., Hartford, Conn. 

1,850,792. Connector Fitting and Bushing fo: 
Armored Cables. Otto A. Frederickson, assignor 
to National Electric Products Corp., N. Y. C. 

1,850,795. Fitting for Electrical Conduit Sys- 


tems. James M. G. Fullman, assignor to National 
Electric Products Corp., N. Y. C. 

1,850,809. Vacuum Electric Tube. Ernest 
Y. Robinson, Withington, England. 

1,850,811. Radioreceiver. Einar H. Selvig. 


Tacoma, Wash. 
1,850,813. Fuse. Robert C. Smalley, assignor 
Claude Neon Lights, Inc., N. Y. C. 
1,850,831. Selective Radioreceiver. Harold 

F. Elliott, assignor to Radio Corp. of America. 
1,850,846. Push Rod System for Tuning Ra 

dio Circuits. David A. Nicosia and Harry Sip- 

pel, Chicago, Ill 


1,850,848. Electromaenet Vibratory Device. 
Edwin M. Payne, assignor to Radio Corp. of 
\merica, New York, N. Y. 

1,850,855. Electrostatic Loud Speaker. Adolph 


\. Thomas, 
1,850,858, 
and 


New York, N. Y. 
Signaling System. 
Lycurgus W. 


Irvin R. Weir. 
Richardson, assignors to Gen 


eral Electric Co. 

1,850,892 and 1,850,893. Railway Switch Op 
erating Apparatus and Motor Control Apparatus. 
Bernard E. O’Hagen, assignor to Union Switch 
& Signal Co., Swissvale, Pa. 

1,850,897. Traffic Light. Frank Shepherd, 
\kron, Ohio. 

1,850,909. Recording Method and Apparatus 
Robert H. Bahney, assignor to Republic Steel 
Corp., Youngstown, Ohio. 


1,850,910. Electric Roll Laundry Iron. Ste 
phen Baracate, Troy, N. Y. 


1,850,914. Radio Aerial. Frank J. Bodoh and 
Austin O. Sarff, assignors of one-third to Ad 
miral Ross Bailey, Walter, Minn. 

1,850,957. Rectifying System. Julius E. Fos- 
ter, assignor to Radio Corp. of America. 

1,850,967. Vapor Discharge Pube with Con 


trol Grid. Ernst Lubcke, assignor to Siemens & 
H1alske Corp., Siemensstadt, Germany. 

1,850,973. Band Receiving 
ick K. Vreeland, assignor to 
is, (ake 


1,850,978. 


Freder- 
Corp., 


System. 
Vreeland 


Recorder for Ships. Elmer A. 
Sperry, assignor to Sperry Gyroscope Co., Inc. 
1,850,980. Feeding System. Philip S. Car- 
ter, assignor to Radio Corp. of America. 
1,850,981. Rectifier. Harold P. Donle, as- 
signor to Radio Inventions, Inc., N. Y. C. 
1,851,039. Electrode Holder. Arthur J. 
sek and Irwing F, Fausek, St. Louis, Mo. 
1,851,048. Air Cooled Transformer. Howard 
B. Keath, assignor to Wagner Electric Corp., St. 


Fau- 










Method for Ele« 





Louis, Missouri. 

1,851,072. Apparatus and 
trical Transmission of Pictures. Gilbert S. Ver 
nam and Edward IF. Watson and Donald B 
Perry, assignors to American Tel. & Tel. Corp. 

1,851,078. Grid Suppressor for Stabilizing 
Radiofrequency Amplifiers. Wilson Aull, Jr.., 
Astoria, N. Y 


1,851,090 to 1,851,092. Transmission Delay 
Circuits and Signaling System Including Ad 
justable Wave Filter. Chas. H. Fetter, as- 


signor to American Telephone & Telegraph Co. 
1,851,117. Moving Talking Picture Apparatus 
Earl I. Sponable, assignor to Fox-Case Corp 
Me x, eee 
1,851,122. Blasting Cartridge. Stephen Tese, 
assignor of one-half to Fred Terrigino, Roches- 
ter, N. ¥ 


1,851,133. Remote Volume Control. Frank 
Schiff, assignor to kadio Corp. of America. 

1,851,144. Electric Flasher. Nathan Abram 
son, Brooklyn, N. Y. 

1,851,145. Directory Type Push Button As 
sembly. Chas. Auth, assignor to Auth Electrical 


Specialties, Inc., N. Y. C. 


1,851,152. Segregated Phase System. James 
M. Brown, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,851,153. Cable Grip. Wm. J. Buehring, 
Chicago, Ill 

1,851,154. Controller. Olcott R. 3ulkley, 


Long Beach, Cal. ; 

1,851,155. Induction Motor. Wolfgang Schmid- 
Burgk and Hermann Nehlsen, assignors to 
Deutsche Elektrizitatswerke zu Aachen Garbe, 
Lahmeyer & Co. Aachen, Germany. 

1,851,157. Electric Switch. Frederick E. Carl- 
son, assignors to Landers, Frary & Clark, New 
Britain, Conn. 

1,851,160 and 1,851,161. Resistor Grid. Frank 
T. Cope and Arthur H. Vaughan, assignors to 
Electric Furnace Co., Salem, Ohio. ’ 

1,851,164. Sound Translation. — Josef Enel 
assignor to Engl Products Corp., New York. 

1,851,174 and 1,851,175. Radio System of Com- 
munication, and System of Broadcasting. John 
Hays Hammond, Jr., Gloucester, Mass. 


1,851,178. Antenna. Henry C. Hebig, assignor 
to Lillian L. Hammond and Wm. P. Hammond 

1.851.199. Stand for Lamps. Chas. Mayer, 
Paris, France. 

1,851,200. Suction Cleaner. Alex C. Me 
Laren, assignor to Eureka Vacuum Cleaner (<« 
Detroit, Mich. 


1,851,227 and 1,851,228. Friction Switch for 
Electric Motor Circuits and Slip-Switch Timing 
Mechanism. George H. Whittingham, assignot 
to Monitor Controller Co., Baltimore, Md. 

1,851,230. Interlocking Switch. Frank A. 
Young, assignor to Trumbull Elec. Mfg. Co., 
Plainville, Conn. 

1,851,236. Device for the Optical Transmission 
of Signals. Wolfgang Baseler and Fritz Hofmann, 
Munich, Germany. 





Desien patent 86,804. Electric Tcaster. Ray 


mond E. Patten, assigsnor to Edison General 
Electric Appliance Co., Inc,. Chicago, Ill. 
1,851,238. Electric Arc Disrupter. Paul J. 
Branchu, Grenoble, France. y 
1,851,240. Electrostatic Sound Producer. Wm 


. Crozier, assignor to United 
Patents Corp:, St. Charles, Il. 

1,851,246 and 1,851,247. Circuit 
and Traffic Signal Controller. Chester I. 
assignor to General Electric Co. 

1,851,248 and 1,851,249. Electric Switch, and 
Terminal for Inclosed Fuse Cutouts. Herman ] 
Hammerly, assignor to Trumbull Elec. & Mfg 
Co., Plainville, Conn. 

1,851,250. Disconnecting Fuse. Lester C. 
Hart, assignor to Hi-Voltage Equipment Co. 

1,851,258. Controlling Device for Coin 
Operated Musical Instruments. Frank L. Mc 


Reproducers 


Controller, 


Hall, 


Cormick, assignor to Rudolph Wurlitzer Mfg 
Co., No. Tonawanda, N. Y. 
1,851,267. Combined Electrical and Manual 


Driving Means. Albert S. Wheelbarger, assignor 
to Ohmer Fare Register Company, Dayton, Ohio 

1,851,271. Switch. Alfred Alsaker, assignor 
to Delta-Star Electric Co., Chicago, III. 
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YOU ARE LOOKING FOR IN 
ELECTRICAL STEEL ..... 



















Republic SIL-CON Electrical Strip will 
meet every requirement demanded of 
high grade electrical steel. It is sold 
under the same guarantee as the finest 


GUARANTEED | 
ELECTRICAL PERFORMANCE 
HICH PERMEABILITY 


electrical sheets. 


LOW CORE LOSS 


. It will be to your advantage to investi- 


: To or ws ene gate thoroughly the possibilities of this 
w ° material. Just outline your needs and 
. UNIFORM TEMPER let us tell you the saving that Republic 


SIL-CON can effect in your production. 


REPUBLIC STEEL 
CORPORATION 


GENERAL OFFICES: YOUNGSTOWN, OHIO 


ABSOLUTE FREEDOM 
FROM LOOSE SCALE 
NO FLAKING 
DURING FABRICATION 
IMPROVED 
PUNCHING QUALITIES 


LESS SCRAP LOSS 


LOWER HANDLING COSTS 


| REPUBLIC 
SIL «CON 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 
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1.851.275. Portable Electric Light. Clarence 
P. Davey, assignor to Wesbar Corp., West Bend, 
Wis. 

1,851,298. Process of Recording Electric Im- 
pulses. Max  Volmer, Berlin-Neubabelsberg, 


Germany. 

1,851,334. Epicyclic Cigarette Cut Off. 
A. Stein, and Waldron S. Macdonald, 
to American Machine & Foundry Co. 


John 
assignors 


1,851,335. Lighting Fixture. Floyd E. Talia- 
ferro, Philadelphia, Pa. 

1,851,341. Electric Switch John H. Allen, 
assignor to General Steel Wares, Ltd., Toronto, 


Canada. 

1,851,354. Short Wave Adapter. 
Flewelling, Dayton, Ohio 

1,851,355. Electric Doorlock. 
Goedecke, Terre Haute, Ind. 

1,851,358. Two-Way Electric 
L. Harris, Stockton, Cal. 

1,851,359. Battery Connecter. 
Hough, Chicago, Ill. 

1.851.360. Spectral Discharge Tube. Albert 
E. Jacobsen, assignor to Luminous Tube Lighting 
Corp. 

1,851,364. 
Higginsville, 

1,851,374. Engine Timing Switch. 
Rickey, Houston, Tex. 

1,851,384. Switch. John W. Fitzgerald, assignor 


Edmund T. 
August H. 
Frank 


Switch. 


Edward H. 


Brooder. 


Mo. 


Arthur C. McFeeters, 


Frank H. 


to Briggs & Stratton Corp., Milwaukee, Wis. 

1,851,387. Radio Receiving System. Virgil 
M. Graham, assignor to Stromberg-Carlson Tele- 
phone Mfg. Co., Rochester, N. Y 


1,851,402. Cigar Lighter. Carl M. Petersen, 
assignor to Circle F. Mfg. Co., Trenton, N. 1 
1,851,408. Frequency Multiplier Circuit. Wil- 
helm Runge, assignor to Telefunken Gesellschaft 
fur Drahtlose Telegraphie, Berlin, Germany. 
1,851,416. Self-Igniting Explosion Motor. Jord- 
an Bauer, assignor to Daimlerbenz Aktiengesell- 
schaft, Stuttgart-Unterturkheim, Germany. 
1,851,431. Door Motor. Lee P. y 
signor to Consolidated Car-Heating 
Albany, N. Y 
1,851,435. 


Hynes, 
Co., 


as 


Inc., 


Threading Cables Through Ducts 


George K. Jessup, assignor to Metropolitan De 
vice Corp. 

1,851,437. Method of Making Trolley Ears 
Frank A. Klohs, assignor to Ohio Brass Co.. 
Mansfield, O. 

1,851,440. Radio Reception Apparatus. Oran 
T. McIlvaine, assignor to McIlvaine Patent Corp., 
St. Charles, II. 

1,851,444. Sound Reproducing Apparatus. 
Freeman H. Owens, assignor to Owens Develop- 
ment Corp., N. Y. C. 

1.851.463. Vacuum Cleaner. Walter Stewart, 
assignor to Apex Electrical Mfg. Co., Cleveland, 
Ohio 

1,851,471. Fuse Block George B. Wads- 
worth, assignor to George B. Wadsworth Co., 
Cincinnati, O. 

1,851,474. Railway Signaling Track Circuits. 
Henry S. Young, assignor to Union Switch & 
Signal Co., Swissvale, Pa. 

1,851,479, Process of and Means for Mag- 
netically Controlling Welding Ares. Lennart 
Andren and Robert Patterson, assignors to 
American Chain Co., Inc. 

1,851,481. Electrode for Electrolytic Appa- 
ratus. Kumeo Baba, assignor to Kabushiki Kai- 
sha Hitachi Seisakusho, Tokyo, Japan. 

1,851,485 Alternating Current Relay. Chas. 
R. _Beall, and Robert M. Gilson. assignors to 
Union Switch & Signal Corp., Swissvale. Pa 

1,851,488. Elevator Signaling System. Franz 
A. Bodetcher. assignor to Otis Elevator Co 
Tersey Citv, N. z. 

1,851,495. Radio Broadcast Distribution Ed 
ward E. Clement, assignor to Edward P. Colladav 
Washington, D. C or 

1,851,498. Automatic Signal Means. Dorr B 
Doane, Portland, Oregon. ; , 

1,851,503 Electric Torch. Carl Flamm. as 


signor to Enn-Werke 


Neu & Neuberger, Nurem- 
erg, 


Germany. 
1,851,504 


- 5 ; Machine for the Therapeutic Ap- 
plication of High Frequency Current. Edwin S 
Flarsheim, assignor to Liebel-Flarsheim Co Cin- 


cinnati, Ohio. 
1,851,508. Circuit Controller. 

Hall, assignor to General Electric Co. 
1,851,514. 


Chester I. 


Radio Circuit Control. Chas. Hor 

ton, assignor to Horton Radio Corp., N. Y. C 
1,851,528. Electric Sadiron. George Sick 
Lausanne, Switzerland. r j 


1.851.532 Luminous 
vice. Richard E. 


1,851,533. 


’ Electrical Discharge De- 
Vollrath, Pasadena, Cal. 

_ Metal Tank Rectifier. Wm. B. 
Anderson, assignor to Westinghouse Elec. & Mfg. 


1,851,543. Electric Motor. Gisbert L. Bos 
sard, assignor to General Kontrolar Co., Dayton. 
Ohio 5 
_ 1,851,545. Arrangement for the Telegraphic 
Transmission of Pictures arid the Like Fritz 
Doring, and Rudolf Schmook, assignors to Sie- 


mens & Halske Corp., Siemensstadt, Germany. 
1,851,549. Method and Anparatus 


1 ( for Power 
Amplification. Milton E. Thompson, 


Ridgway, 


51,552. Conductor Clamp. Nils A. Wahl- 
asSignor to Westinghouse Elec. & Mfg. Co. 
Amplifier System, Method, and Ap- 
paratus. Sidney Y. White, assignor to Radio 
Corp. of America, N. Y. C. 


1,851,558. Lighting 
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Device. Focsaneanu 


Alexander, assignor to Argco Tube & Television 
Corp. 

1,851,563. Welding Apparatus. Verni J. 
Chapman, assignor to General Electric Co. 

1,851,567 and 1,851,568. Circuit Breaker and 
Circuit Breaker Lever. Chas. H. Davis, assignor 
to Delco Remy Corp., Anderson, Ind. 

1,851,569. Electric Condenser. Wilfrid J. 
Davis, assignor to Radio Corp. of America. 


1,851,572. Motor Structure. ae Ehrenfeld, 
assignor to Westinghouse Elec. & Mfg. Co. 


1,851,575. 


Albert 
John H. 


Electric Induction Furnace. 
E. Greene, Medina, Wash. 
1,851,585. Color Display 


Kliegl, New York, N. Y. 


Device. 


1,851,586. Motor. Max Knobel, Arlington, 
Mass. 

1,851,587. Amplifier System, Method and Ap- 
paratus. Edward H. Loftin and Sidney Y. 


White, assignors to Radio Corp. of America. 


1,851,591. Alternating Current Motor. Ed- 
ward G. Parvin, assignor to Zobell Electric 
Motor Corp., Garwood, N. J. 

1,851,592. Time Switch. Paul Paschen and 


Georg Mohr, assignors to Westinghouse Elec. & 
Mfg. Co. 


1,851,596. Method of and Apparatus for Com- 


pensating for Hysteresis. Anita §. Reynolds, 
Greenwich, Conn. 

1,851,651. Suction Cleaner. Donald G. Smel- 
lie, assignor to Hoover Company. 

1,851,657. Thermostatic Switch. Axel O. 


Appelberg, assignor to Aktiebolaget Birka Regu- 
lator, Stockholm, Sweden. 

1,851,658. Tube Checker. Job R. Barnhart, 
assignor of one-half to Walter M. Scott and one- 
half to Raleigh E. Tresise, Cleveland Heights, O. 


1,851,671. High Tension Insulator. Robert 
M. Johnston and Alexander McLachlan, Hunt- 
ington, W. Va. 

1,851,673. Resilient Support for Radio Tubes. 
Chas. E. Kilgour, assignor to Crosley Radio 
Corp., Cincinnati, Ohio. 





Design patent 86,734. Flash Light. Augustus 
Mitchell, assignor to Chase Companies, 'nc. 
Waterbury, Conn. 


_1,851,685. Heating and Supporting Means for 
Electric Irons. Benjamin J. Salmon, assignor of 
one-half to John Hulting and one-fourth to Frank 
H. Partridge, Barrington, IIl.. 
1,851,687. System of Electrical Distribution. 
Arthur R. Smith, assignor to General Elec. Co 
1,851,688. Illuminated Clock. Henry E. 
Warren, assignor to Warren Telechron Co., Ash 
land, Mass. 
1,851,692. Electric 
assignor to General 
1,851,699. 


Regulator. 
Electric Co. 
Space-Current Discharge 


Myron Zucker, 


Device. 


Albert A. Frey, assignor to Westinghouse Elec. 
& Mfg. Co. 
1,851,704. Apparatus for Closing and Inter- 


rupting an Electric Circuit. 

Hartmann, Copenhagen, Denmark. 
1,851,706. Electron Discharge Device. 

W. Hull, assignor to General Electric Co. 


Julius F. G. P. 


Albert 


_ 1,851,716. Method of and Means for Starting 
Synchronous_ Motors. David W. McLenegan, 
assignor to General Electric Co. 


1,851,721. Oscillation Generator. Frank J. 
Moles, assignor to General Electric Co. 

1,851,727. Storage Battery Locomotive. 
A. Ponsonby, assignor to 
Mfg. Co. 


Amos 
Westinghouse Elec. & 


1,851,731. Disconnecting Switch. Jerome 
Sandin and Herbert J. Crabbs, assignors to 
Westinghouse Elec. & Mfg. Co. 

1,851,736. Pot Head. Alwin G. Steinmayer, 
assignor to Line Material Company. 


1,851,739. Circuit Protective Device. George 
R. Townsend, assignor to General Electric Co. 


1,851,757. Direct Current Time-Element <Ac- 


celerating Relay Wm. F. Eames, assignor to 
Westinghouse Electric & Mfg. Co. 
1,851,760. Control System. Robert H. Ellis, 


assignor to United Engineering and Foundry Co., 


Pittsburgh, Pa 
1,851,775. Fuse Plug Holder. Thomas Saun- 
ders and Richard Saunders, McKees Rocks, Pa. 
1,851,777. Electric Steam Pressing Iron. 
Morris A. Schwartz, Los Angeles, Cal. 
1,851,781. Electrical Time Drift Recorder. 


Earl E. Stevens, assignor to Associated Engineers 


Co., Chicago, III. 
1,851,789. Electrolytic Apparatus. Louis E. 
Ward and Ralph M. Hunter, assignors to Dow 


Chemical Co., Midland, Mich. 
1,851,790 Electric Synchronizing 
Thomas R. Warren, assignor to A. 
Co., Ltd., Hebburn-on-Tyne, England. 
1,851,791 Electric Windshield Cleaner. 
B. Waters, Montclair, N. J. 
1,851,792. Transformer 


Apparatus. 
Reyrolle & 


Chas. 





for Polyphase Recti- 


fiers. Max Wellauer, assignor to Machinenfabrik 
Oerlikon, Oerlikon, Switzerland. 
1,851,818. Testing Device. Harcourt C. 


Drake and James A. Drain, assignors to Sperry 
Products, Inc., Brooklyn, N. Y. 

1,851,830. Exciter Lamp for Photo Electric 
Apparatus. Russell [T. May, assignor to Radio 
Corp. of America, New York, N. Y. 








1,851,850. Electric Impact Motor. David H. 
Lemar, Fairmont, W. Va. : 
1,851,882. Suspension Insulator. Wm. Weic- 


ker, assignor to Hermsdorf-Schomburg-Isolatoren, 
Hermsdorf, Thuringen, Germany. 


1,851,889. Electric Imitation Fire. Herbert 
H. Berry, London, England. 
1,851,896. Control for Electric Motors. 


Thomas W. Delaney, St. Paul, Minn. 
1,851,898. Safety Device for Electric Incan- 
descent Lamps. Fritz Eckhardt and Max Hohne- 
kamp, Eisenach, Germany. 
1,851,902. Servo-Motor. Paul V. 


Haeghen, 


assignor to Societe Anonyme Compagnie Inter- 
nationale des Freins Automatiques, Liege, Bel- 
gium. 


1,851,905. Vacuum Tube Amplifying Circuits. 
Ralph S. Hayes, Ardmore, Pa. 

1,851,916. Art of Book-Stack Illumination. 
Angus S. MacDonald, assignor to Snead & Co., 
Jersey City, N. J 


1,851,925. Battery Terminal Puller, John 
Richard, Chicago, Ill. 

1,851,930. Oil Immersed Current Distributing 
Panel. Harold G. Baxter, assignor to Westing- 
house Electric & Mfg. Co. 

1,851,933. Variable Resistor. Newton C. 


Schellenger, assignor to Chicago Telephone Sup- 
ply Co., Elkhart, Ind. 

1,851,947. Ignition Meter. Carlos B. Mirick, 
assignor to National Electrical Supply Co., Wash- 
ington, D. C. 


1,851,974. Control Method and Apparatus. 
Edward S. Bristol, assignor to Leeds & North- 
rup Co., Philadelphia, Pa. 

1,851,983. Burner Control. Chas. L. Rayfield, 


assignor to Rayfield Mfg. Co., Chicago, Ill. 

1,851,984. Electric Furnace. Ivar Rennerfelt, 
Djursholm, Sweden. 3 

1,851,989. Electrical Generating System. Ed- 
win W. Seeger, assignor to Cutler-Hammer, Inc., 
Milwaukee, Wis. E 

1,851,996. Automatic 
Telephone System. 
signor to 
Na. Bet. y 

1,851,998. Temperature Compensator. Eu 
gene W. Yearsley, assignor to Otis Elevator Co., 
1. ie Be, 

1,852,020. Electride for Luminous Tubes 
Herbert E. Metcalf, assignor to Wonderlite Neon 
Products Co., Ltd. 

1,852,021. Arc-Welding Electrode. 


and Semi-automatic 
Esmond P. G, Wright, as 
International Standard Elec. Corp., 


Wilber B. 


Miller, assignor to Oxweld Acetylene Co. 

1,852,023. Cathode for Thermionic Tubes 
Henry W. Parker, assignor to Rogers Radio 
Tubes. Ltd., Toronto, Ontario, Canada. 


1,852,028. Sign Apparatus. Edward G. Row- 
ley, assignor to Cine-A-Graph Corp., N. Y. C. 
"1,852,031. Cable Clamp. Alwin G. Stein- 
mayer, assignor to Line Material Co., South Mil 
waukee, Wis. 

1,852,036. Safety Switch Box. David T 


Wadsworth, assignor to Wadsworth Electric Mfg 


Co., Covington, Ky. . 
1.852.059. Electrical Weft Detector Having 
Delayed Action. Oscar V. Payne, assignor to 


Crompton & Knowles Loom Works, Worcester, 
Mass. 

1.852.088. Circuit Closer for Shuttle Binders 
Ernest H. Paulson, assignor to Crompton & 
Knowles Loom Works, Worcester, Mass. 

1,852,100. Suction Cleaner. Harry R. Ballou, 
assignor to Hoover Co., North Canton, Ohio. 

1,852,102. Automatic Controller. Frank J 


Bast and Robert M. Wilhelm, assignors to Chas 
}. Tagliabue Mfg. Co., Brooklyn, N. Y. 
“1,852,104. Electric Fuse. Augustus J. Bowie, 
San Francisco, Cal. et 
1.852.125. Electrical Filter System. Benjamin 
F. Meissner, assignor to Radio Corp. of America 





1.852.127. Electric Cable. Frederick Palmer, 
assignor to Triangle Conduit Co., Brooklyn, 
N. Y. . . . 

1.852.139. Electrically Operated Switch Clos 


ing Mechanism. Chester D. Ainsworth. assignot 
to Conduit Electrical Mfg. Corp., South Boston, 
Mass. 


1.852.149. Trolley Harp Control of Current 
Selective Relay. Milton W. Cooke, Mount 
Lebanon, Pa., and Samuel S. Stolp, Louisville, 
Ky. 


1,852,159. Fuse Wrench. Elmer C. Hanks, 
assignor to Jefferson Electric Co., Chicago, III 
1.852.163. Means for Defrosting Refrigerating 


Unit. Chas. T. Hoffman, assignor of one-half to 
Emory L Groff, Washington, D. C. 

1,852,175. Compression Unit. Edward B 
Mallory, assignor to Climax Eng. Co., Clinton, 
Iowa. 

1,852,182. Amplifying System, Method and 
Apparatus. Friedrich Meyer and Hans J. Span 


ner, assignors to Edward H. Lo‘tin, N. Y. C. 
1,852,190. Search-Light Testing Attachment 
Nathaniel Roe, Patchogue, N. Y. 
1,852,209. Electric Truck with Steering Axles. 
Carl Kirchner Brunswick, Germany. 


1,852,210. Polarized Relay. Frederick C. Lar- 
son, assignor to General Railway Signal Co., 
Rochester, N. Y. 

1,852,214 and 1,852,215. Inductor Type Fur- 
nace. Edwin F. Northrup, assignor to Ajax 
Electrothermic Corp., Ajax Park, N. J. 

1,852,217. Electric Warp Stop Motion. Oscar 


V. Payne, assignor to Crompton & Knowles Loom 
Works, Worcester, Mass. ‘ ; 

1,852,224. Amusement Device for Swimming 
Pools. Skiles E. Test, Indianapolis, Ind. 


Electrical Manufacturing, May, 1932 















Electrical Manufacturing 








Tiny—difficuit to machine with the 
essential accuracy—yet these parts 
are easily machined from our new 
free-machining 18-8 Stainless. 


Would you like 


to find an 18-8" Stainless 


that’s EASY 


TO MACHINE? 








HE manufacturer of these delicate little 
valve parts wanted such a steel, but 
until Carpenter Free-Machining Stainless 
No. 8 was perfected there wasn’t an 18% 
Chrome-8% Nickel Stainless that would come 
anywhere near taking these delicate machin- 
ing Operations in commercial production. 
But now these parts are being turned out 
in regular production, in hand screw ma- 
chines, at a rate only slightly slower than if 
they were made from ordinary screw stock. 
If your past experience in trying to 
machine ordinary 18-8 Stainless Steel makes 
these statements sound exaggerated, let us 


Carpen ter 


prove the truth of them by sending 

you a sample to machine in your own 

shop. That’s the best way to demonstrate 

the remarkable difference between this new 

Free-Machining Carpenter Stainless No. 8 
and all ordinary Stainless Steels. 

After two minutes in your machine shop 
with a small piece of this steel, your own 
machinist will tell you how surely you can 
cut machining costs on any parts made from 
18-8 Stainless Steel. 

Write us today and we will supply the 
sample for the test and any specific infor- 
mation you may wish. 


*T his is a nickname given to corrosion resisting 
steel containing 18% Chrome and 8% Nickel. It 
is the most corrosion resisting steel in general use. 


THE CARPENTER STEEL COMPANY 
115 W. Bern Street 


Originators of Free-Machining Stainless 


Reading, Penna. 


STAINLESS STEEL NUMBER 













































































































1,852,232. Rotating Magnet. Theodore Buch- 1,852,700. Visible Link Cartridge Fuse. 1,852,925. Collapsible Radio Antenna. Joseph 


hold, Mannheim-Neuostheim, Germany. Thomas F. Cote, Clinton, Iowa. Gomery, Los Angeles, Cal. 
1,852, 236. Circuit Closer. Howard H. Fen- 1,852,710. Antenna Coupling System. Louis 1,852,989. Traffic Signal. John H. Walrath 
mer and Robert E. Silvis, assignors to Automatic A. Hazeltine, assignor to Hazeltine Corp. and Karl Schwartz, Syracuse, N. Y 
Projector-Operator, Inc., Portland, Oregon. 1,852,711. All-Electric Auto Combination Lock. 1,852,994. Signaling Apparatus ‘and Method. 
1,852,266. Automatic Time Lighting System Max Cutler, Los Angeles, Cal. Ernest Frischknecht and Jean Abegglen, as- 
for Automobiles. Wm. T. Ross and Edward C. _ 1,852,718. _ Electrical Condenser. Emil Hae-  signors to Teleregister Corp., N. Y. C. 
Ross, Brooklyn, N. Y. : fely, Basel, Switzerland. 1,853,004. Control System for Asynchronous 
1,852,283. Switch. Theodore Birkenmaier, as- 1,852,727. Method for Transmitting a Plur- Machines. George H. Jump, assignor to General 
signor to W. N. Matthews Corp., St. Louis, Mo. ality of Communications. Willem Pieter Cor- Electric Co. 
1,852,312. Thermostatic Switch. Ira W.. nelis van der Horst, The Hague, Netherlands. 1,853,021. Means for Eliminating Fading. 
Knight, assignor to General Fire Extinguisher 1,852,739. Incandescent Cathode. Popko R. Ernst F. W. Alexanderson, assignor to General 
Co., Providence, R. I. Dijksterhuis, assignor to Radio Corp. of America. Electric Co. 
1,852,333. Actuator for Controlling Devices. 1,852,740 and 1,852,741. Lamp and Outdoor 1,853,026. Torch Cutting Machine. James L. 
Louis A. M. Phelan, assignor to Minneapolis- Lighting Unit. Leroy C. Doane, assignor to Anderson, assignor to Air Reduction Co., Inc., 
Honeywell Regulator Co., Minneapolis, Minn. Miller Company, Merican, Conn. New York, N. ¥: 
1,852,334. Vacuum Tube Holder. Walter W. 1,852,757. Headlight. Wm. E. Richard, as- 1,853,039. Uni-Control Tuning Apparatus. 
nolan. assignor of one-half to Benjamin F. signor to Sunbeam Elec. Mfg. Co., Evansville, Alexander Churchward, assignor to Radio Corp. 
Lyons, Chicago, Il. Ind. of America. 
1,852,336. Electric Switch. Maurice M. 1,852,769. Interference Determining. John 1,853,055. Electric Drive for Calculating 
Samuels and Tomas Bocek, Brooklyn, N. Y. Collard, assignor to Western Electric Co., Inc., Machines. Allen A. Horton, assignor to Bur- 
1,852,352. Interlocking System for Railroads. New York, N. Y. roughs Adding Machine Co., Detroit, Mich. 
John C. Linder, assignor to General Railway 1,852,772. Electric Switch. Arthur C. Gay- 1,853,075. Switch. Henry E. Norviel, as- | 
Signal Co., Rochester, N. Y. nor, Stratford, Conn. signor to Delco-Remy Corp., Anderson, Ind. | 
1,852, 358. Adjustable Rector. Joseph F. 1,852,773 and 1,852,774. Electromagnetic Sig- 1,853,087. Electric Switch. Leo C. Shippy, 
Merkel, assignor to General Railway Signal Co., naling Device, and Translating Device. Edgar assignor to Delco-Remy Corp., Anderson, Ind. 
Rochester, N. Y. W. Gent and Louis M. Potts, assignors to Bell 1,853,093. Fuse. Alwin G. Steinmayer, as- 
1,852,365. Electric Lamp Socket. Kenneth Telephone Labs. signor to Line Material Co., So. Milwaukee, Wis. 
Perkins, assignor to Singer Mfg. Co., Elizabeth, 1,852,781. Electric Welding Apparatus. 1,853,101. Electric Welding Machine. Edmund 
N. J. Walter R. Hume, Melbourne, Victoria, Australia. J. von Henke, assignor to American Electric 
1,852,366. Terminal for Storage Batteries. 1,852,791. Headlight. Wm. E. Richard, as- Fusion Corp., Chicago, II. | 
Wm. B. Pietenpol and Frank C. Walz, Boulder, signor to Sunbeam Elec. Mfg. Co., Evansville, 1,853,106. Amplifying System. Sidney Y. 
Colo. Ind. White, assignor to Radio Corp. of America, 
1,852,367 and 1,852,368. Train Dispatching 1,852,793. Apparatus for Amplifying and N. Y. C. 
System for Railroads. Ray Plank, assignor to Distributing Sound Waves. De Hart G. Scran- 1,853,117. Receiver for Radio Broadcast and 
General Railway Signal Co., Rochester, N. Y. tom, assignor to Western Elec. Co., N. Y. C. Wire Distributing System. Lloyd Espenschied, j 
1,852,369. Traffic Controlling System for Rail- 1,852,795. Wave Transmission Device. Ray- and Chas. H. Fetter, assignors to American Tel. i 
roads. Neil D. Preston, assignor to General mond L. Wegel, assignor to Bell Tel. Labs. & Tel. Co. | 
ey Signal Co., Rochester, N. Y. 1,852,798. Power System. Errol W. Brand- 1,853,148. Coil Structure. Giuseppe Rigante, 
1,852,377. Impedance Bond for Track Circuits. enstein, assignor to General Electric Co. W esterleigh, Staten Island, N. Y. 
Wade H. Reichard, assignor to General Railway 1,853,160 and 1,853,161. Motor Driven Blower | 


no Co., Rochester, N. Y. 

1,852,386. Railway Signaling System. Arthur 
R. Whitehorn, assignor to General Railway Sig- 
nal Co., Rochester, mY, 

1,852,395. Signaling System for Railroads. 
Frank Benedict, assignor to General Railway 
Signal Co., Rochester, N. Y. 

1,852,402. Centralized Traffic Controlling Sys- 
tem. Darrol F. de Long and Ray Plank, as- 
signors to General Railway Signal Co., Rochester, 
N. Y. 


and Method of Making an Armature. Vincent 
G. Apple, Dayton, Ohio. 

1,853,173. Electric Connecting Device. 
Nathaniel N. Okun, New York, N. Y. 

1,853,178 and 1,853,179. Radioreceiver and 
Superheterodyne Receiver Control. Walter van 
B. Roberts, assignor to Radio Corp. of America. 

1,853,181. Centralized Radio System. Chas. 
C. Shumard, assignor to Radio Corp. of America. 

1,853,184. Amplifier System. Sidney Y. 
White, assignor to Radio Corp. of America. 





1,852,406. Relay. Oscar S. Field, assignor to Design patent 86,661. Cabinet for a Domes 1,853,203. Outlet Box Support. Russell F. 
General Railway Signal Co., Rochester, N. Y. tic Refrigerator. Harry Bohn, Dayton, Ohio Cluny, New London, Conn. . 
1,852,409. Continuous Train Control System. 1,853,209. Fused Cut-Out. Alfred Herz, as 
Wm. D. Hailes, assignor to General Railway signor of one-half to Edmund O. Schweitzer, 
Signal Co., Rochester, N. Y. __ 1,852,799. Battery Charging System. Ralph Chicago, _ : a : 
1,852,415. Magnet. Peter L. Jensen, assignor TT. Cheeseman, assignor to General Elec. Co. 1,853,217. Electrical Filter System. Benja- 
to Karl K. Jencen, Piedmont, Cal. _ 1,852,803. System of Electrical Distribution, ™1n F. Miessner, assignor to Radio Corp. of 
1,852,421. Interlocking System for Railroads. Frazer W. Gay, assignor to General Elec. Co. America. . 5 
Andrew Langdon, assignor to General Railway 1,852,805. Transformer Winding. John J. 1,853,218. Insulator Mounting. Herbert E. 
Signal Co., Rochester, N. Y. Frank, assignor to General Elec. Co. . Miller, Allentown, Pa. By 
1,852,423. Relay. Richard C. Leake, assignor 1,852,806. Light Controlling Apparatus. _ 1,853,222. Electric Control System and Motor 
to General Railway Signal Co., Rochester, N. Y. Lowell J. Hartley, assignor to General Elec. Co. Starter. Pliny P. Pipes, assignor to Ohio Brass 
1.852,424. Automatic Radio- P honograph Switch. _ 1,852,807. Electric Motor. Fritz Janssen, as- 0., Mansfield, Ohio. — a. . ‘ 
Le Roy J. Leishman, Los Angeles, Cal. signor to General Electric Co. 1,853,225. _ Controlling Means for Signaling 
1,852,432. Lighting Fixture. Henry D’Olier, , 1:852,808.  Photo-Electric Tube. Philip J. Apparatus. Frank B. Rae, Berkeley, Cal. ' 
Jr., Bridgeport, Conn. Johnston, assignor to General Electric Co. 1,853,251. Electric Switch. Walter J. Bau- t 
"1,852,454. Conduit Connector. John R. Fos- 1,852,817. Speed Regulating System. Frank ‘oth, assignor to Jeffrey Mfg. Co., Columbus, 
ter, assignor to Correct Measure Co., Rochester, W. Merrill, assignor to General Electric Co. Ohio. — : ] 
Pa. _1,852,818. Automatic Starter for Motor Ve- 1,853,263. Automatic Regulator Apparatus. I 
1,852,459. Electrical Receptacle. Francis J hicles. James J. Miscera, St. Paul, Minn. Andrew T. Dudley, assignor to Texas Co., 
Hines, Brooklyn, N. Y. = 1,852,819. Motor Control System. Francis N.. Y. C. 59 B F 4 
1.852.468. Ttiermnatetic Switch, ei XS Mohler, assignor to General Electric Co. 1,853,271 and 1,853,272. Flash Lamp Struc- 
Maven. Latent G. Siactiticn aan Slacds. A. 1,852,825. Method and Apparatus for Syn- ture for Cameras. Sines T Hipwell, Pittsburgh, ¢ 
Duvall, assignors to Diamond Electric Mfg. Co., chronizing Alternating Current Generators. Har- Pa. : ee . * ‘ I 
Inc., Los Angeles, Cal. old Zs Seeley, assignor to General Electric Co. 1,853,281. ; Thermionic Tube and Circuits for 
1,852,476. Inclosed Convertible Motor. George 1,852,826. Discharge Device Electrode. Franz the Same. Frederick S. McCullough, Edgewood, a 


Skaupy, assignor to General Electric Co. Pa. 







> ; Ini : . ee ° 7.408 ° 
- seem, seneres © United States Elec. Mfg. 1,852,828. Condenser for Refrigerating Ma- 1,853,283. Electric Vehicle Drive. Franz c 
-» 208 Angeles, Lal. : s , chines. Christian Steenstrup, assignor to General Prantl, Baden, Switzerland. 
R 1,852 _ en ee Electric Company. 1,853,284. Luminous Revolving Sign, System . 
ane ae ae o Genera allway Signa 0., ‘ Welch Dynamo Electric pee. Alfred -_ Method. Norman I. Prosser, Long Beach, ] 
ree 2 *. Welch, assignor to General Electric Co. Cal. 
for “Rairoads, Trafic Conrlling Device and y.'prets iinet Kahler ee, Weber, WE Sova ensy fe Rew ‘and "Authur SB 
# ads, 411% é ?. Brotz, “assignor o Kohler Co., Kohler, Wis. Sound. Henry J. Round and Arthur G., ; 
ae System for ee. Sate- 1,852,840. Method of Strengthening Frosted West, assignors to Radio Corp. of America. ] 
= co. a oe to Genera ailway Sig- Lamp Bulbs. Riteuse Fawa_and_ Toshizo Oku- 1,853,321. San Light for Airplane Fields. 
1,852,551. _ Regulator System. Edward R. #7 852,850. Hot gy mn, THRE Se. yy Rong ove. gy 
Wolfert, aesignor to Westinghouse Elec, & Mfg. Siegmund Loewe, Berlin, Germany. Duncan J. Steward and Preston W. Cummings, 
‘ rr and 1,852,555. Automatic Train 1,852,865. Carbonized Nonemissive Electrode. assignors to Howard D. Colman, Rockford, III. 
ee ra aes oe a . = Upp, assignor to Westinghouse Elec. & e shes on net for i r 
ads. 1as. S._ ssignor to Gen- Mfg. Co. ‘ ; Speakers, icrophones or the Like. endric 
“< ae Signal ae Rochester, N. Y. 1,852,868. Electric Circuit Breaker and the Filippo, assignor to Radio Corp. of America. _ 
1,852,558. Storage Battery. Carl J. Dunz- Like. Willis Bevan Whitney and Edmund B. 1,853,350. Lamp Shade and Method of Mak- 
a to Willard Storage Battery Co., poe ge seqernes to Bekah ewe —_ ing ae — - ——s. assignor to u 
y ’ . Allied Industries Research Assn., London, Eng. arry chreiber, Cleveland, Ohio. 
1,852,569. Train Dispatching System for Rail- 1,852,871. . Electrical Switch. Albert P. Ball, 1,853,358. Battery Switch. Harvey Hubbell 
roads, Forest B. Hitchcock, assignor to General assignor to Square D Co., Detroit, Mich. Jr., Bridgeport, Conn. 
ge yes ge N. Y. hi 1,852,878. eee, coeareem. pn =: Gard- pp lttier.. fategnatie Pa ircuit Control Means 
_ 1,852,571 and 1,852,575. ntermittent Induc- mer, assignor to Grigsby-Grunow Co. icago. timer W. Kei ilwaukee, Wis. 
tive Train Control System and Remote Control 1,852,882. _ Radio Current Supply _ Circuit. 1,853,382. Supporting Means for Electrical 
ome. eet a a — eonlgper - Gen- p hoa “— ae Philelaohie” a Howins a. a a es assignor 
era ailway Signa 0. ochester, N. orage Batter 0., iladelphia, Pa. to vi Duty Elec. Co., Milwaukee, Wis. 
1,852,594. Means for Converting Sound Into 1,852,893. Rectifying Installation. Johannes 1,853,399. " Sign. John L. Berggren, Denver, 
Electrical Impulses. Howard C. Snow, Lynn, G. W. Mulder, assignor to N. V. Philips Colo. 
Mass. Gloeilampenfabrieken, Eindhoven, Netherlands. 1,853,402. Stabilizer for Dental Motor Con- 
1,852, 605. Inductance Device. Roger C. Carl- _ 1,852,896. Time Keeping Mechanism. Arthur trols. Thomas E. Braly, Chattanooga, Tenn. 
ton, Wm. C.., Tinwe and pastes Vadersen, as- . _— assignor to Poole Mfg. Co., Ithaca, ‘ 1,853,405. Ornamental Lamp Shade. Pompeo 
signors to Be elephone Labs., Inc., N. N. Y. a i, assi f - Angelo Cam- 
1,852,614. Flashover Relay. Welton V. John- 1,852,899. Double Pole Electric Switch. Wm. maret, tiglyweed, > ee 
son and Merrick R. Feldmann; assignors to F. Ramsay, Hartford, Conn. 1,853,444. Electric Control for Liquid Fuel 
Westinghouse Electric & Mfg. Co. _ 1,852,902. _ Telephone System for High Ten- Burners. Ira E. McCabe, Chicago, Ill. 
1,852,651. Electrical Transformer. John B. sion Transmission Lines. Robert B. H. Rock- 1,853,448. Portable Battery Cell Puller. Olaf 
Hansell, assignor to Westinghouse Elec. & Mfg. well, Atlanta, Ga. Mykleby, Aberdeen, S. Dak. 
1,852,697 to 1,852,699. Cut-Out, and Casing 1,852,923. Electric Insect Exterminator. Wm. 1,853,471. Electromagnetic Chuck. Friedrich 
for Electric Apparatus. Fred C. Coseo, assignor FF. Folmer and Harrison L. Chapin, pomenne to C. M. Storch, Berlin-Charlottenburg, Germany. 58 
to Jeffrey Mfg. Co., Columbus, Ohio. Folmer-Chapin Corp., Rochester, } 1,853,491. Lamp. © Harry Becker, Baltimore. 
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FOR AUTOMATIC CONTROL OF 


STREET LIGHTS - SIGN LIGHTS - AIRWAY 
BEACONS AND AIRPORT LIGHTING - LIGHT 
HOUSES - SCHOOL AND CLASS ROOM LIGHT- 
ING - STATION LIGHTING ON TRANSPORTATION | 
SYSTEMS - FLOOD LIGHTING IN RAILROAD | 
YARDS -°* FLOOD LIGHTING OF BUILDINGS 


Wut COLLECTOR—contains Weston Photronic Cells. Mounts in- 


doors . . . or out-of-doors facirfG north sky. May be located remote 
from relay cabinet. 


a eA 
ILLUMINATION-CONTROL AE/AY 


e@ Now, with the new Weston Photronic Illumi- 
nation-Control Relay, Model 609, automatic illu- 
mination control by light sensitive cells is made 
practical— simple, trouble-free, easy to install, no 
maintenance, no readjustments. 

@ Shipped complete, ready to put to work— Model 
609 consists of only two units:— Light Collector and 
Relay Cabinet. It controls circuits up to 3,000 watts 
at 110 volts . . . operates on all commercial fre- 
quencies, A. C. and down to 6 volts, D. C. 

@ Model 609’s outstanding features together with 
low cost command the attention of everyone who 
designs, builds, supplies or maintains illumination. 


Descriptive literature gladly sent on request 


OUTSTANDIN 


NO REPLACEMENTS—using Photronic Cells with unlimited life—mainte- 
nance is minimized, amplification eliminated. 


UNAFFECTED BY LINE VOLTAGE VARIATIONS—Photronic Cells transform 
light energy directly into electrical energy—high current output. 
© auxiliary power needed to actuate sensitive relay. 


NO READJUSTMENTS— shipped ready to install and operate. 


WESTO. 


ELECTRICAL 





RELAY CABINET — con- 
tains relays for controlling 
circuits up to 3,000 watts at 
110 volts. Operates on all 
commercial frequencies, 
A. C. and down to 6 volts 
D.C. Locatedwhere desired 
to simplify installation. 


G FEATURES 


CELL UNIT REMOTE FROM RELAYS— increased flexibility, ease and 
low cost of installation. 


EASY TO INSTALL—mount units . . . connect with pair of ordinary 
leads .. . connect power source to Relay Cabinet to complete 
installation. 


CONTROLS 3,000 WATTS AT 110 VOLTS—operates on all commercial 
frequencies, A. C. and down to 6 volts D. C. 


LIGHTNING FLASHES—and quickly passing shadows and smoke do 
not actuate the relay. 


LOW INITIAL COST— and practically free from all maintenance. 


INSTRUMENT CORPORATION 
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1,853,506. Distant Control System. Leslie F. 
Carter, assignor to Sperry Gyroscope Co., Inc., 
Brooklyn, N. Y. 

1,853,511 and 1,853,512. Suction Cleaner. 
Walter C. Davidson, assignor to Hoover Co. 

1,853,513 and 1,853,514. Circuit Maker and 
Breaker and Electric Lamp. Harry A. Douglas, 
Bronson, Mich. 

1,853,589. Dishwashing Willard R. 
Walker, Syracuse, N. Y. 

1,853,604. Resistance-Tuned Circuit. 
Cabot, Brookline, Mass. 

1,853,609. Electric Welding Apparatus. Elvin 
S. Goodspeed, assignor to General Motors Corp., 
Detroit, Mich. 
1,853,630. 


Machine. 


Sewall 


Electric Musical Instrument. 


Maurice L. E. Martenot, Neuilly-sur-Seine, 
France. 

1,853,632. Multiunit Tube. Ilia E. Mouromt- 
seff, assignor to Westinghouse Elec. & Mfg. Co 


1,853,638. Depilatory Apparatus. Samuel 
Rosenberg, Brooklyn, N. Y. 
1,853,640. Elevator Control System. Danilo 
Santini, assignor to Westinghouse Elec. & Mfg. 
1,853,642. Surge Control for Magnetic Chucks. 
Frank L. Simmons, assignor to Taft-Pierce Mfg 


Co., Woonsocket, R. I. 


1,853,649. Protective Casing for Electric 
Coils. Chas. M. Winkelman, assignor to Belden 
Mfg. Co., Chicago, II. 

1,853,657. Testing System. Wm. M. Brad 
shaw and Argyle R. Rutter, assignors to West- 
inghouse Electric & Mfg. Co 

1,853,661. Television System. Frank Conrad, 


assignor to Westinghouse 
1,853,663. Device for 


Electric & Mfg Co 
Maintaining Relative 


Motor Speeds. Calvert B. Cottrell, assignor to 

C. B. Cottrell & Sons Co., Westerly, R. I. 
1,853,664. Rotor Shaft for Electrical Con 

densers. Stanley S. Cramer and Emil D. Koep 


ping, assignors to Radio Corp. of America 

1,853,676 and 1,853,677. Submarine Cable and 
Telephone Cable Ernst Fischer. assignor to 
Siemens-Schuckertwerke Corp., Berlin, Germany. 

1,853,678. Methods of and Means for Separa- 
ting Desired from Undesired Electric Currents. 
Edward G. Gage, assignor to Radio Corp. of 
America. 

1,853,687. Double Grid Tube. Wm. J. Kim- 
mell, assignor to Westinghouse Elec. & Mfg. Co 


1,853,704. Electric Shade and Awning Con 
trol. Mark A. Standow. Hartford, Conn. 
1,853,709. Horn. Milton Tibbetts. assignor 
to Packard Motor Car Co., Detroit, Mich. 
1,853,721. Sound Reproducer. Kenneth D 
Bryson, assignor to Radio Corp. of America. 
1,853,734. Electric Transmitter for Trans- 











mitting Values of Angles. Rudolf Lang, as- 
signor to Aktiengesellschaft C. P. Goerz Ojtische 
Anstalt Actiova, Spolecnost K. P. Goerz Opticky 
Ustav, Bratislava, Czechoslovakia. 

1,853,736. Underground Conduit. Almon R. 
Lawrence, assignor to Underground Steam Con 
struction Co., Boston, Mass. 

1,853,738. Steering Wheel Drive Mechanism 
for Amusement Cars. Fred L. Markey, assignor 
to Dodgem Corp., Lawrence, Mass. 

1,853,745. Circuit Breaker Operator. James 
C. Rea, assignor to Pacific Electric Mfg. Corp., 
San Francisco, Cal. 

1,853,750. Ignition System for Internal Com 
bustion Engines. Gottlieb Steiner, assignor to 
Scintilla Aktiengesellschaft, Solothurn, Switzer- 


land. 
f= —}75 


Design patent 86,614. Electric Plug Cap 
Philip Lauter, New York, N. Y. 





1,853,752. Quick Acting Switch. George B. 


Wadsworth, assignor to Wadsworth Elec. Mfg. 
Co., Covington, Ky. 

1,853,764. High Potential Measuring Trans- 
former. Franz Fischer, assignor to Koch & 
Sterzel Corp., Dresden, Germany. 

1,853,779. Magneto Rotor. Curt F. Reis, as- 
signor to Excel Magneto Co., Chicago, IIl. 


1,853,798. Circuit Control Apparatus for 
Floodlights and the Like. James L. Brownell, 
Kalamazoo, Mich. 

1,853,811. Electromagnetic Fuel Pump. Wm. 
R. Hewitt, New York, N. Y. 

1,853,812. Sound Recording. Clarence W. 


Co. 
John A. 


Electric 
Electrode. 


Hewlett, assignor to General 
1,853,814. Diathermy 
Huth, Natrona, Pa. 
1,853,826 Controller 
Ralph G. Lockett, assignor to 
Inc., Milwaukee, Wis. 
1,853,846. Battery Terminal 
Borchert, Rockford, Ill. 
1,853,864 and 1,853,865. 
Construction and Electric 


Electric Motors. 
Cutler-Hammer, 


for 


Puller. Fred L. 


and Motor 
Frederick S. 


Clutch 
Motor. 


Kingston, assignor to Sunlight Electrical Mfg. 
Co., Warren, Ohio. 

1,853,882. Differential Method of Indicating 
Trouble on an Oil Filled Cable. Denney W. 
Roper, Chicago, Ill. 

1,853,914. Thermionic Tube. Oran T. Mcll 
vaine, assignor to McIlvaine Patent Corp., St. 


Charles, Ill. 


erfect fibre 


specialties, up 


to 3 million daily! 


For your own fabrication we 


always carry a large supply of 


fibre rods, tubes, and sheets. 


erie meray) 
OHMOID 


rs 


1,853,924. Process for Insulating Magnetic 
Bodies. Conrad D. Owens, assignor to Bell Tele- 
phone Labs., Inc., N. Y. C. 

1,853,929. Electric Wave Filter. Francis X. 
Rettenmeyer, assignor to Bell Tel. Labs. 

1,853,953. Tuned Electrical Circuits. Howard 
I. Becker, assignor to General Electric Co. 

1,853,954. System of Electric Distribution. 
David K. Blake, assignor to General Elec. Co. 

1,853,955. Acoustic Device. David G. Blatt 
ner, assignor to Bell Telephone Labs. 

1,853,957. Thermostatic Switch. Anton F. 
Brotz, assignor to Kohler Co., Kohler, Wis. 

1,853,964. Electric Switch. George H. Dorge 
loh and Thomas I. Maslin, assignors to General 
Elec. Co. 

1,853,967. Weighing Machine. Gustav B. 
Eggert, assignor to Baker Perkins Co., Saginaw, 
Mich. 


1,853,968. Flash Device. John T. Fagan, as- 
signor to General Electric Co. 7 
1,854,007. Thermal Relay. Louis J. Weber, 


assignor to General Electric Co. 

1,854,008. Inductance Coupling Device. Irvin 
R. Weir and Lycurgus W. Richardson, assignors 
to General Electric Co. 

1,854,019. Sound Controlling Means. 
H. Chase, Cleveland Heights, Ohio. 

1,854,025. Method and Apparatus for Genera- 
ting and Detecting Impulses. Reginald A. Fes- 
senden, assignor to Submarine Signal Co., Port- 
land, Me. 

1,854,031. Protective Arrangement. 
M. Hewlett, assignor to General 


Warren 


Edward 
Electric Co. 


1,854,039. Anti-Freezing Tip for Starters. 
Benjamin W. Jones, assignor to General Elec. 
Co. 

1,854,042. Vacuum Cleaning Machine.  Ber- 
nard Kern, Syracuse, N. Y. 

1,854,049. Electric Controlling Device. Sos- 
thene H. Liber, Paris, France. 

1,854,056. Circuit Closer. Arthur H. Mott, 
Jr., Detroit, Mich. 

1,854,066. Wireless Signaling System. James 
Robinson, aSsignor to British Radiostat Corp. 


1,854,083. Apparatus for 


Protecting Support- 
ing Insulators on Power Lines. 


Harold B. Vin- 


cent, assignor to R. Thomas & Sons Co., E. 
Liverpool, Eng. 

1,854,121. Oiling Device for Electric Con- 
trollers. Robert R. Dunlop, assignor to Jeffrey 
Mfg. Co., Columbus, Ohio. 


1,854,122. Radio Instrument for Determining 


Elevation. Warren S. Eaton, assignor to Eaton 
Radio Instrument Corp., Los Angeles, Cal 
1,854,159. Sound Recording. Lewis T. Robin- 


son, assignor to General Electric Co 
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Ask any workman who uses Roebling Magnet 
Wire—and he will tell you that he can depend 


upon it to be always uniformly good. 


The unfailing dependability of this wire is due 
to Roebling’s methods of manufacture and close 
control of every step of production. From draw- 
ing the copper to spooling the finished product, 
every operation is performed by Roebling. 


Round, square and rectangular types of Roebling 
Magnet Wire are available in a wide range of 


gauges and in a variety of coverings including 
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uOhiy A, Kenotng’s Sons 08. 
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I can always DEPEND ON IT 


cotton, asbestos tape and cotton, silk, enamel, 
paper, enamel and single silk, and enamel and 


single cotton. Large stocks are carried at all 


warehouse points below. Your inquiry for fur- 


ther information and prices would be welcomed. 


Magnet Wire » Heater Cord » Lamp Cord » Special Portable Cords » 
Enameled Wire » Small Enameled Coils » Solenoids » Automotive 
Cables » Apparatus Control Cables » Instrument Wire and Cables » 
Annunciator Wire » Radio Wires » Rubber Covered Fixture Wire 
» Heat Resisting Wire » Moving Picture Cord » Stove Wire, Solid 
and Stranded » And a wide variety of other wires and cables. 


JOHN A. ROEBLING’S SONS CO. ; TRENTON, N. J. 


Atlanta Boston Chicago Cleveland Los Angeles New York Philadelphia 
Portland, Ore. San Francisco Seattle Export Dept., New York, N. Y. 


ELECTRIC WIRES R 0 t 3 | | N 6 AND CABLES 
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Old address, 461 Eighth Avenue 


New Address 
(beginning April 28, 1932) 
@ 239 West Thirty-ninth St. 
NEW YORK, N. Y. 
Telephone, PEnnsylvania 6-7443 


Moving Time is 
Address- Changing Time 


The approach of May 1st, in previous years, has brought us 
hundreds and hundreds of requests for changes of address from 
our readers and advertisers, also advertising agencies. 1932 
is no exception, surely. 


However, this year, we have joined the moving caravan. Now 
we are asking you to change our address on your records. 
This is the third change in our forty years of publishing service 
to the electrical industry. 


Alll our operations, editorial, circulation, advertising, printing, 
executive, etc., will be under one roof again, for the first time 
in several years. This will make for more efficient conduct of 
the business and render possible a greater degree of satisfaction 
to our reader and advertiser clientele. 


THE GAGE PUBLISHING COMPANY 


INCORPORATED 
Publishers to the Electrical Industry Since 1892 


239 West 39th St., New York City 


ELECTRICAL MANUFACTURING METROPOLITAN ELECTRICAL NEWS 





SEASONED SALES MANAGER AVAILABLE 


A sales manager who has contacted wholesalers, central stations, contractors, engineers, and archi- 
tects throughout the country, and who has a proven record of accomplishment is open for a sales job 
with a reliable, established manufacturer of electrical products. Can assume charge of national or- 
ganization or will be willing to dig in on a territorial assignment. Very well and favorably known in 
Metropolitan New York. Best of references. Address 281 c/o Electrical Manufacturing. 
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he BEAVER HAT Chad helaed 
end a depression 


iy WILL LACQUER FINISHES 
BE TODAY’S BEAVER HAT ?¢ 


Wy ‘Te E story is told that one bright 
Wy June day in 1815 Beau Brummel walked down Piccadilly 
Gy with a huge shining topper on his head. People gasped— 
wondered—and went home to write urgent notes to their 
haberdashers for similar cadys. It was a beaver hat. 

In America, depressed after the war of 1812, that tile 
sent a thousand men exploring the wilderness for beaver. 


Kit Carson and Jim Bridger were, indirectly, made famous 


\\ 


by that vogue. The west was opened up. Prosperity came. 
; £ I I | , 


~Y WY ‘ 
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Today we’re looking for another “beaver hat.” 


Many industries are finding it, too—in superior lacquer 











finishes. New, more attractive colors are available. More 


durable surfaces. Lower finishing costs. Taken together, 


x 
SS 
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‘Dra they mean greater, more economical SALES. 





VY Egyptian Lacquer is proud of the sales assistance it has 
W/ V4, ¢ 

Y been able to give its customers. Perhaps we can help you. 
YY 


“Egyptian Lacquer” is listed in the following phone books. 


Y ATLANTA CINCINNATI KANSAS CITY SAN FRANCISCO 

WG BOSTON CLEVELAND LOS ANGELES SEATTLE 

W BUFFALO DALLAS PHILADELPHIA SPOKANE 
CHICAGO DETROIT PORTLAND, ORE. — ST. LOUIS 








See 


IN NEW YORK, CALL THE ADVERTISING DEPT. AT THE HOME OFFICE 


pl th tole 
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THE EGYPTIAN LACQUER MFG. CO. - 90 WEST STREET - NEW YORK CITY 


MATERIALS, PARTS and EQUIPMENT 


used in fabricating the finished electrical product 


N THIS and each alternate page following, is a reader service, 
giving you a Classified Index of the makers of those materials, 
parts and equipment that you use in fabricating your electrical 
product. The names shown are the leaders in their fields. A\ll 
of them are dependable sources of supply. The suggestion is made 






that their advertising be referred to for detailed information, nearest 
branch office, ete. All product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 
To locate the page number of a manufacturer's advertisement, refer to 
advertisers’ index two pages removed from back cover. 









































































































ARC WELDING MACHINES. See Welding Machines, 


Electric. 
ARMATURE 
Bearings. See Bearings. 
Coils. See Coils, Finished. 
Core Punchings. See Discs, Armature. 
Discs and Laminations. See Discs, Armature. 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industrial. 
Notching Machines. See Notching Machines, Armature. 
Paper. See Paper Insulating. 
Pegs and Wedges. See Pegs, Armature. 
Testers. See Testers, Coil. 
Trouble Shooters. See Testers, Coil. 
Winding Machines. See Winding Machines, Armature 


ARMS, Flexible. See Tubing, Flexible Metallic. 


ASBESTOS 
Covered Cord. See Cord, Heater. 
Wire. See Wire, Insulated. 


Yarn and Thread See Yarn and Thread. 
AUTOMATIC TIMERS 

See Switches, Time, Automatic. 
BARS, Commutator 
Homer Commutator Co., 4850 Hough Ave., Cleveland, 0. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
BATHS, Annealing & Tempering 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 


BEADS, Insulating 
American Lava Corp., 1425 William, Chattanooga, Tenn. 
o. . See — oo. Ine. 

unn, Inc., ruthers, 4 N. Juniper, Philadelphia, Ps. 
Fish Spine. See Struthers Dunn. Tae. —T 
Imperial. See Martindale Elec. Co. 

Martindale Electric Co., 1259 W. Fourth, Cleveland. 0. 
BEARINGS, Ball and Roller 

Aetna Ball Bearing Co., 4614 Schubert Ave., Chicago, Il. 
Federal Bearings Co., Inc.. Poughkeepsie. N. Y. 
Greaseal, see Norma-Hoffman Bearings Corp. 


—- Ball_Bearing Div.. Marlin-Rockwell Corp.. 
own, 


Marlin Rockwell Corp., Jamestown, N. Y. 
New Departure Mfg. Co., Bristoi Conn. 
Norma-Hoffman Bearings Corp., Stamford, Conn. 
8.K.F. Industries, 49 FE. 84th St.. New York. N. Y. 
Standard Steel & Bearings Inc., Plainville, Conn. 
Strom Bearings Co. 4535 Palmer, Chicago, Il. 
BEARINGS, Oil-Less 
Continental-Diamond Fibre Co., Newark, Del. 
Nolu Oilless Bearing Co., 2 Johnson 
Philadelphia. 
BEARINGS, Phosphor Bronze 
(For Armature Shafts) 
Bunting Brass & Bronze Co., Toledo, Ohio. 
BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 1287 Elston Ave.. Chicago. Il. 
— LEGS, Steel. See Factory Furniture & Equip- 
men 
BIMETAL. See Thermostatic Metal. 


BINS, Tool. See Factory Furniture & Equipment. 


BLOWERS, Applilance 
we yy = a ay - FZ. 
air ers, ‘ 

Household & Marine “Ventilation) a 
BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 
= Sheet Steel. See Cabinets, & Boxes, Sheet 

eel. 


James- 


(Germantown) 


BOXES. Wood. See Cabinete & Boxes, Wood. 
BRACKETS, Instrument 
General Electric Co., Schenectady, N. Y. 


BRASS TUBING. See Tubing, Brass & Copper. 


aes Circult. See Circuit Breakers. 

. Wheatsto: See Inst 

Standard. ne. ee Instruments, Laboratory 
BRONZE, Phosphor. See Phosphor Bronze. 
BRUSH HOLDERS. See Brushes, Commutator. 
BRUSHES, COMMUTATOR 

General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co.. E. Pittsburgh, Ps. 
BUSHINGS, Molded. See Molded Insulation. 
BUSHINGS, Porcelain. See Porcelain. as 
BUSHINGS, Armature Shaft 

Bunting Brass & Bronze Co., Toledo, O. 

CABINETS AND BOXES, Sheet Steel 


Stamped and Turned-up Boxes and Cabinets. 
Angle Steel Stool Co., Plainwell, Mich. 


CABINETS AND BOXES, Wood 
Signal Elec. Mfg. Co., Menominee, Mich. 


CABLE. See Wire; also Cord, Flexible. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington 
Cleveland Container Co., 10330 Berea Rd., Cleveland, Ohio. 


1 


GENERAL CERAMICS 
COMPANY 


71 West 35th St., New York, N. Y. 


High insulating value. 
sistant to thermal shock. 


Very re- 
Dense or 
porous. In color. Strong, ac- 
curate. Write for prices. Prompt 
response. 


ELECTRICAL 
REFRACTORIES 


CARTONS, Radio Tube 
Cross Paper Products Corp., 
N. Y¥. 


CASTINGS, Die 


Senet ne. & Spindler, Monroe & Throop Sts., Chi- 
cago, bi 

Newton Die Casting Corp., 146 Munson, New Haven, Conn. 
Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago. 


CELLS, Light Sensitive. See Photo Electric Cells 
& Tubes. 


CEMENT. Commutator 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CHAIRS, Steel. See Factory Furniture & Equipment. 


CHATTERTON’S COMPOUND. See Wax & Com- 
pounds, 
CIRCUIT BREAKERS 
Air and Oil Circuit Breakers and Oil Break Switches. 
General Electric Co., Schenectady, N. Y. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, O. 
Minatrol. See Westinghouse Elec. & Mfg. Co. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Fuse. See Fuse Clips. 
CLOTH GEARS. See Gears and Pinions, Composition. 


CLOTH, Insulating 

Armatite. See Mica Insulator Co. 

Cellular. See Irvington Varnish & Insulator Co. 
Consumers Rubber Co., 1302 Ontario, Cleveland. O. 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section M-3212, Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Irv-O-Slot. See Irvington Varnish & Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & Pneumatic Types. 

General Electric Co., Schenectady, N. Y. 

Lovejoy Tool Wks., 335 W. Ohio, Chicago, Tl. 

Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. Industrial. 
Induction. See Coils, 
Radio. See Radio Receiver Parts. 
Resistance. See Units, Rods & Grids; also Radio 

ceiver Parts. 

Spreaders. See Winding Machines, Armature and Field. 
Taping Machines. See Taping Machines, Coil. 
Testers. See Testers, Coil. 
Winders, Armature and Field Coil. See Winding Ma- 





2595 Third Ave., New York, 


chines, Armature & Field Coil. 
a ‘ees Coil. See Winding Machines Induc- 
tion Coil. 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 









Wire Tension Devices. See Racks, Wire Reel. 
COILS, Finished 
Armature, Field, Electromagnet, Induction Coils ané 
Solenoids. 


American Enameled Magnet Wire Co., Port Huron, Mich. 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. ¥ 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Coilton. See Polymet. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. 2 
General Cable Corp., 420 Lexington Ave., New York, N. Y¥ 
Inca. See National Elec. Products Co. 

— Elec. Products Corp., Inca Mfg. Div., Fort Wayne 


nd. 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Supreme Elec. Products Corp., 425 8. Clinton Ave 
Rochester, N. Y. (Electromagnets. ) 

Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa. 


COMMUTATOR 
Bars. See Bars, 
Brushes. 


Commutator. 
See Brushes, Commutator. 
Cement. See Cement, Commutator. 
Slotters. See Slotting Machines & Tools, Commutator 
Stones & Dressers. See Stones, Commutator. 
COMMUTATORS 
Homer Commutator Co., 4850 Hough Ave., Cleveland, O 
Westinghouse Electric & Mfg. Co.,. East Pittsburgh, Pa. 


COMPOUNDS, Insulating. See Wax & Compounds. 
CONDENSER TUBING. See Tubing, Brass & Copper 


CONDENSER UNITS, Refrigerator 
Wolverine Tube Co., 1431 Central Ave., 


CONDENSERS, Electrio 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
Minneapolis, Minn. 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 

Tobe Deutsehmann Corp.. Canton. Mass 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

CONDENSERS, Oil . 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 


CONDENSERS, Radio; Electrolytio Type 
See also Radio Receiver Parts. 

Hi-Mike, see Dubilier Condenser Corp. 

Dubilier Condenser Corp., 4377 Bronx Blvd., 


N. Y. 
Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
Tobe Deutschmann Corp., Canton, Mass. 


CONNECTORS, Wire 
Sherman Mfg. Co., H. B.. Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 
CONTROL UNIT, Varnish. See Varnish Control Unit 


CONTROLLERS, Motor 

Aclinstor. See Sundh Electric Co. 

Dunco. See Dunn. Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
Minneapolis, Minn. 

Pri-Zis-Tor. See Sundh Electric Co. 

Sundh Electric Co.. 209 Parkhurst. Newark, NJ. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps. 


CONTROLS, Temperature and Valve 

Trent Co., Harold E.. 618 N. 54th. Philadelphia. Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 
COPPER TUBING. See Tubing. Brass and Copper. 


CORD, FLEXIBLE, HEAVY DUTY 

Anaconda Wire & Cable Co., 25 Broadway. New York, N. Y 
Barkhide. See General Cable Corp. 

Diamond Braiding Mills, Chicago Heights. Tl. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn. 
GE-Flex. See General Electric Co. 

Hatex. See Hatfield Wire & Cable Co 

Hatfield Wire & Cable Co., Hillside. N. J. 

Towell Insulated Wire Co., Lowell, Mass. 

Rockbestos Products Corp., 355 Nicoll, New Haven, Conn. 
Simplex Wire & Cable Co., 201 Devonshire. Boston, Mass. 
Wheeler Insulated Wire Co., Bridgeport, Conn. 


CORD. HEATER 

(Asbestos covered stove and heating cord.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago. I). 
Deltabeston. See Genera] Electric Co. 
Diamond Braiding Mills, Chicago Heights, 11). 
Driver-Harris Co., Harrison, N. J. 
General Electric Co., Section W-3511, Bridgeport, Conn. 
Hatfield Wire & Cable Co., Hillside. N. J. 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 
Tirex. See Simplex Wire & Cable Co. 
Verifiex. See Driver-Harris Co. 


CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coll 

American Lava Corp., 1425 William, Chattanooga, Tenn. 
Burgess & Co., East Liverpool, Ohio. 

Cetec. See General Electric Co. 

Colonial Insulator Co., Akron, Ohio. 

Cook-Ceramic, Inc., Trenton, N. J. 

Elemite. See Louthan Mfg. Co. 

Genceraco. See General Ceramic Co. 

General Ceramics Co., 71 W. 35th St., New York, N. Y. 
General Electric Co., Schenectady, N. Y 

Leuthan Mfg. Co., East Liverpool, 0. 

Porcelava. See Burgess & Co. 


Detroit, Mich 


New York 
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4. 
— Stove Legs Up to 40’ in length 
_— In low carbon and other steels 
Stampings of Low Carbon and Alloy 
Steels, Heat Treated to rigid specifica- 
le ane tions. Stainless Steels—Hot Stampings 
—Press Forgings (replacing drop forg- 
fich. ings and made without draft)—and | 
_ N. Stampings of High Carbon Steel. 
Every process from the original design 
. e ; and the manufacture of dies, to the 
e Diff finished product. Modern machinery 
Wayne user and shop. Complete Metallurgical 
Testing Laboratory guarantees analyses 
bo and physical properties of all steel used. 
» Ave Our wide experience in redesigning and 
developing parts previously made in 
Pa castings makes us Sencunaiie equipped 
to handle such problems. Send your 
blueprints, or descriptive matter, and 
Motor Cover we'll suggest applications of stampings 
where you are now using castings. An 
tater inquiry may mean a considerable cut in 
Header for your production costs. 
—— Heater Unit 
Pa. 
unds. 
Copper 
¥ Hot tri 
so ot and Cold Rolled Strip 
~ PARISH PRESSED STEEL CO. 
Pa Robison & Weiser Sts., Reading, Pa. for Electrical Products 
ne 
w Yor a eee Toasters, waffle irons, radios, electric 
N.Y. ‘ 
POSITIVE PROT ECTI O N irons, vacuum cleaners, outlet boxes, 
8 switch boxes, flexible conduit, armored 
ol Unit cable, lamps, gongs, fans, clocks, signs, 
heaters, ranges, and hundreds of other 
. Pa. electrical products are manufactured 
eer | wholly or in part of Acme Strip Steel. 
,N. ¥ ie 
"Pa | Acme Hot and Cold Rolled Strip is 
. | available in sizes up to 22 inches wide, in 
ae | long length coils or straight cut lengths, 
NY all tempers and finishes, including 
Electro-Galvanized and Stainless, for 
Conn e . : 
stamping, forming, and deep drawing. 
Conn. Let us quote on your requirements. 
. Mass 
For protecting and packaging finished parts, and for ACME STEEL COMPANY 
such uses as coil cores and similar uses, Cleveland Tubes “TSAVE . 
Conn. afford positive protection and reduce production costs. Hot_and Cold Roll Strip|>'\0= |Gen. Offices: 2832-40 Archer Ave. 
n, Conn. Bright, Galvanized, Stainless) cree; |CHICAGO, ILLINOIS 
i These Tubes, Cores and Containers are strong, rigid and asesiaiie DETROIT MILWAUKEE BROOKLYN 
durable, combining all of the features of many more LOS ANGELES SAN FRANCISCO SEAITES — 
expensive materials at a remarkably low cost. 
Tenn. r Also manufacturers of steel bands and 


Let us show you how you can reduce your tube costs. 
Write for samples and data, now. 


a complete line of strapping tools for rein- 
forcing all types of shipments. Write for 
new booklet which shows how you can 

4 save on container and shipping costs 
wi THE CLEVELAND CONTAINER CO. through the use of Acme Nailless Band. 
10330 Berea Road, Cleveland, Ohio 
Detroit Pittsburgh Hoboken Philadelphia Rochester Chicago 
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re INSULATO 


High dielectric strength and heat 
tesistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc. 


134 N. JUNIPER ST PHILADELPHIA PA 
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CORES, Resistance Coil—Continued 

Star Porcelain Co., Trenton, N. J. 

Thermorock. See Cook-Ceramic, Inc. 

COTTON SLEEVING. See Tape, Cotton. 
COUNTERS, Magnetic, Electric 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
COUNTERS, Revolution. See Tachometers. 
COUPLINGS, Transmission. See Clutches & Couplings. 


CUT OUTS, Battery. See Switches, Battery 


CUTTING OUTFITS, Metal. See Welding and 
Cutting Outfits. 

CURRENT INDICATORS. See Instruments, Pocket. 

DESKS, Steel. See Factory Furniture & Equipment. 

DIAMONDS, Wheel Truing 

Gilmore & Co., F. F., Mass. 


20 Dartmouth, Boston, 
DIES, Die Makers ; 
Chicago Molded Products Corp., 
DISCS, Armature 


2144 Walnut, Chicago, Il. 


Discs, Laminations and Segments for Motors and Trans- 
formers. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
DYNAMOMETERS 


Diehl Mfg. Co., Elizabethport, N. J 
General Electric Co.. Schenectady. N. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 


EBONIZED ASBESTOS. See Asbestos. 


ELECTRODES FOR GAS SIGNS 

Machiett & Son, E., 50 Williams, Long Island City, N. Y. 

Eisler Electric Corp., 767 S. 13th, Newark, N. J 

Universal Clay Products Co., 1525 First, Sandusky, O 

ELECTROMAGNETS. See Electromagnets, also Coils, 
Finished. 


ELECTRODYNAMOMETERS. See Instruments. 

ELECTROLYTIC CONDENSERS. See Condensers, 
Radio. 

ELECTROMAGNETS 

Supreme Electric Products Corp., 425 8. Clinton Ave., 
Rochester, N. Y. 

ELEMENTS, Heating. See Units, Rods and Grids. 


ENGRAVING MACHINES 
Portable Bench and Pedestal 
Eisler Electric Corp., 767 S. 13th, Newark. N. J. 
Schmidt, Inc., Geo. T., 4192 Ravenswood Ave.. Chicago. Tl. 
ENGRAVING, Radio Panel 
Engraving to Order. 


Outfits for Marking Metal 


Schmidt. Inc., Geo. T., 4102 Ravenswood Ave.. Chicago, Tl. 
EYELET SPINNERS. See Nut and Screw Setters 
EYELETS AND GROMMETS 

Platt Bros. & Co., Waterbury, Conn. 

FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co.. Plainwell, Mich. 

FELT 

Booth Felt Co., 460 19th St., Brooklyn, N. Y. 
FERRULES 

Massachusetts Machine Shop. Inc.. Boston. Mass 


Patton-MacGuyer Co., 
Platt Bros. & Co., 


FIBRE BOARD. 


FIBRE 
Candles. 
Gears. 


Providence, R. 
Waterbury, Conn. 


See Paper, Insulating 


See Candles, Fixture. 
See Gears & Pinions, 
Paper. See Paper, Insulating. 
Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 


Sheet, Rod, Tube, Gear Stock; 
Bakelite-Dilecto. 


Composition. 


Laminated Bakelite 
See Continental-Diamond Fibre Co 
Celeron. See Continental-Diamond Fibre Co. 
Contex. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., Newark, Del. 
Fibroc. See Continental-Diamond Fibre Co. 
Formica Insulation Co., 4638 Spring Grove 
cinnati, O. 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 


Ave., Cin- 


Phenolite. See National Vuleanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y 
Spauldite. See Spaulding Fibre Co. 
Vul-Cot. See National Vulcanized Fibre Co. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps 





Wilmington Fibre Specialty Co., Wilmington, Del. 
4 
LOW 
nance FUSES 
Littelfuses for Instru- 
ments—Radio Fuses— 


Radio Amplifier Fuses— 
High Voltage Littelfuses 
Write for catalog 





a LITTELFUSE LABORATORIES 


Electrical Manufacturing 


F | a R F—cut to any form 
Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation C 


THE CONSUMERS RUBBER CO. 


CLEVELAND 
1302-4-6 Ontario 8t. 














CHICAGO 
217 North Desplaines St. 





FIBRE, Vulcanized 

Horn Fibre; Sheet, Rod, Tube; 

Screw Machine Products. 

Armite. See Spaulding Fibre Co., 
Brandywine Fibre Products Co., 1402 Walnut St., 

ington, Del. 
Cellanite. See Continental-Diamond Fibre Co. 
Codite. See Continental-Diamond Fibre Co. 
Consumers Rubber Co., 1302 Ontario, Cleveland. 0 
Continental-Diamond Fibre Co., Newark, Del. 
Delaware Hard. See Continental-Diamond Fibre Co 
Diamond F. See Continental-Diamond Fibre Co 
Egyptian. See Continental Diamond Fibre Co. 
Fyberoid. See Wilmington Fibre Specialty Co 
National Vulcanized Fibre Co., Wilmington, Del 
Ohmoid. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Vul-Cot. See National Vulcanized Fibre Co. 
Vuleawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del 


FIELD COILS. See Coils, Finished. 


FILAMENTS, Lamp & Tube. See Radio Tube and 
Lamp Parts. 

FILES, Commutator Slotting 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O 

FISH PAPER. See Paper, Insulating. 

FIXTURE CANDLES. See Candles, Fixture. 


FLASHERS, Sign 


Bushings, Washers, Cleats, 


Wilm- 


Figuregram. See Reynolds Electric Co. 
Hotchkiss. See Minneapolis-Honeywell Regulator o. 
Kontrolar. See Leland Electric Co. 


Leland Electric Co., Dayton, O. 
Minneapolis- Honeywell Regulator Co., 
Minneapolis Minn 

Ulanet Co., George, 85 Columbia St., Newark, N. J. 


FLEXIBLE ARMS. See Tubing, Flexible Metallic. 
FLEXIBLE CORD, Heavy Duty. 


2810 Fourth Ave., 


See Cord, Flexible, 
Heavy Duty. 
Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes, Commutator 


FLEXIBLE SHAFTING 


Haskins Co., R. G., 4657 W. Fulton, Chicago, I). 
FORMS, Wire 
Forms and Frames for Shade Holders and Shades; Fan 
Guards 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 
Fischer Spring Co., Chas., 238 Kent Ave.. Brookiyn. N. Y 
Hunter Pressed Steel Co., Lansdale, Pa. 
S & A Co., Paris, Tl. 
Titchener & Co., E. H., 140 Walnut, Binghamton. N. Y 
FRAMES, Wire. See Forms, Wire. 
FULLER BOARD. See Paper, Insulated 
FURNACES, Electric 
Annealing, Cyanide, Enameling, Laboratory. Heat 
Treating. 
General Electric Co., Schenectady, N. Y 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa 
FUSE CLIPS 
Sherman Manufacturing Co., H. B., Battle Creek. Mich 
FUSE 
Metal. See Wire, Fuse. 
Plug Screw Shells. See Shells, Screw Socket 
Wire. See Wire, Fuse. 
FUSES, Enclosed 
General Electric Co., Section W-329, Bridgeport, Conn 
Littelfuse Laboratories, 1772 Wilson Ave., Chicago. II] 
GAGES, Mercury 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
GALVANOMETERS. See Instruments, Laboratory 
GEAR STOCK, Laminated. See Fibre, Phenol. 
GEARS (Speed Changing Units) 
— Machine & Gear Co., 125 Circuit Ave., Springfield 
ass. 
Tiffin Electro-Mechanical Co., Tiffin, O. 
Westinghouse Elec. & Mfg. Co., 200 McCandless Ave. 


Pittsburgh, Pa. 
GEARS, Worm 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, IL 
GEARS AND PINIONS, Rawhide and Composition 
Celeron. See Continental-Diamond Fibre Co. 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago. 1) 
Contex. See Continental-Diamond Fibre Co. 


5 





FOR ELECTRICAL MFG’RS 


Our specialty for over 25 years. 
Ask for sample of special electric 
lubricating felt 


FELT 


The Booth Felt Co., Inc. 
460 18th St., Brooklyn, N. Y. 











INDUSTRIAL 
DIAMONDS 


Ss, 


This sign guarantees 


expert selection and 
quality DAMONDS. 
Write for catalogue 


F. F. GILMORE & CO. 


112 Dartmouth St., Boston, Mess. 
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Continental Diamond Fibre Co. 

Continental-Diamond Fibre Co., Newark, Del. 

Fabroil. See General Electric Co. 

Fibroc. See Continental-Diamond Fibre Co. 

General Electric Co., Schenectady, N. Y. 

Micarta. See Westinghouse Elec. & Mfg. Co 

Nationa! Vulcanized Fibre Co., Wilmington, De! 

Perkins Machine & Gear Co., 125 Circuit Ave., Springfield 
Mass. 

Textoil. See Genera) Electric Co. 

Textolite. See General Electric Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa. 


GEARS AND PINIONS, Iron and Steel 


Chicago Rawhide Mfg. Co., 1287 Elston Ave. Chicago, Il 


Perkins Machine & Gear Co., 125 Circuit Ave., Springfield 
Mass. 
Permag. See Perkins Machine & Gear Co. 


Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa. 
GEARS AND PINIONS, Rawhide 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il 
Continental-Diamond Fibre Co., Newark, Del. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Spauldite. See Spaulding Fibre Co. 

GENERATORS. Electroplating. See Plating Gener 


ators, 


GLASS, Fancy & Colored 
(For Electrical Purposes) 
Popper & Sons, Leo, 143 Franklin, New York, N. Y 


GRAPHITE BEARINGS. See Bearings, (Oil-less 
GRID LEAKS. See Radio Receiver Parts 

GRIDS, Resistance. See Units, Rods and Grids 
GRINDERS, Commutator. See Tools, Commutator 
GROUND LOCATORS. See Testers. Coil. 
GROWLERS, Armature. See Testers, Coil 
GUARDS, Fan. See Forms, Wire. 


HANGERS, Ball! and Roller Bearing 


8. K. F. Industries, Inc., 40 E. 34th. New York. N. Y 

HEATERS, Industrial 

Glue Pots, Povring Pots. Melting Pots. Tubular, Strip Ring 
Space and Soldering Iron Heaters 

American Instrument Co.. 772 Girard. N. W., Washington 

PD. C., ‘“‘Amineo.”” ‘‘Lolog.’’ 

Trent Co., Harold E.. #18 N. 54th, Philadelphia, Ps 


HOLDERS, Brush. Commutator 
HONEYCOMB COILS. See Radio Receiver Parts 


IMPREGNATING OVENS, Vacuum. See Ovens, In 
dustrial. 
Compounds. See Wax and Compounds. 

INDUCTION COILS. See Coils, Finished 


INSTRUMENTS, Laboratory Standard 

American Instrument Co., 772 Girard, N. W 
ym & 

Fahy. See Rubicon Co. 

General Electric Co., Schenectady. N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia. Pa 

Westinghouse Electric & Mfg. Co., East Pittsburgh Pa 


See Brushes, 


Washingtor 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

INSTRUMENTS, Pocket 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 


Newark, 


INSTRUMENTS, Portable and Sutehbeard 

General Electric Co.. Schenertady. 

Tiluminometer. See Weston Elecl. Sadienes Corp 

Pin-Jack. See Weston Flerl. Instrument Co 

Westinghouse Electric & Mfg. Co. Fast Pittsburgh Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Newark, N. J 


'NSULATION (insulating) (Insulators) 
Beads. See Beads, Insulating. 
Cloth. See Cloth, Insulating. 
Compounds. See Wax and Compounds. 
Cutters. See Strippers, Wire. 
Fibre. See Fibre. 
Lava. See Cores, 
Marble. See Slate. 
Mica. See Mica. 
Molded. See Molded Insulation. 
Paint. See Paint, Varnish, Lacquer. 
Paper. See Paper, Insulating. 
Phenolic. See Fibre, Phenol. Also 
Porcelain. See Porcelain. 
Rubber. See Rubber, Hard. 
Slate. See Slate 
Soapstone. See Soapstone. 
Testers. See Instruments. Laboratory Standard 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish. Lacquer 
War See Wax and Compounds 


Ave 


Resistance Coil 


Molded Insulation 


# 


For further details on 


products listed here, see 


Index of Advertisers, pp. 100 
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Parcéla Va 


HIGHLY REFRACTORY | 











**Porcelava’’, plain and threaded tubes for 
|| Electric Heating Appliances. Also for Radio |, 
| Tubes, Pyrometers, etc., are meeting with 
marked success wherever used. 


May we quote on your porcelain insulation 
requirements? 
BURGESS & COMPANY 
EAST LIVERPOOL, OHIO 


Factory at WELLSVILLE, O 


Deju Jur- F{msco 


HEAVY 
DUTY 
RHEOSTATS 


Applying rheostats properly, 
requires special skill. The 
correct rheostat for the job 








must be the right size, and 
must have just the right 
characteristics. It must not 





carry too much current or 


For The Precise Control of Power too little. 


In Such Applications As i| 


Spot Welding Rheostats are not hard to 


Motor Operation apply —if you know how. 
Mixing Panels 
Electronic Devices 
Radio Receivers 
Electro-Plating 
Laboratory Equipment 
Home Movies 


Our engineers do know how, 
and it is their business to help | 
you with particular applica- 


Amplifying Systems tions. Their consultation | 
ae does not obligate you in | 
ejrigeration | 
Electrical Appliances the least. 


| DeJur-Amsco Corp | 





95 MORTON ST. 


NEW YORK CITY 
























| Both ARE BAKELITE MOLDED 


Totally different applications and engineering problems 
are presented in these two articles. Yet in each case, the 
use of Bakelite Molding resulted in a marked improvement 
in the practical value and *“‘marketability”’ of the product. 
Your product, too, may be greatly improved and made more 
saleable by Bakelite Molding. The frank opinion and expert 
counsel of our engineering department are yours for the 
asking. Send your samples or blue prints to 


CHICAGO MOLDED PRODUCTS CORP. 


| 
| 
| 2144 Walnut Street, Chicago, Ill. 
| 


BAKELITE - - PLASKON - - DUREZ 































DUBILIER 
OIL-FILLED CAPACITORS 


Compact, handy, perfected oil-impregnated, oil-filled units for most industrial 
applications such as power factor correction and capacitor motors: 


Oil-Impregnated. Oil-Filled. Posi- 220 to 660 Volts. Available in all 
tively Oil-tight. Longest Service Capacities or KVA. Uniform Dimen- 
Life. sions, 


Lowest Cost for Highest Quality 


Used singly, grouped In stacks or rows, connected in parallel, these units provide 
any capacity or KVA, and any desired working voltage up to 660 at the 


very lowest price. 


WRITE for literature on these capacitors as well as the complete line of Dubilier 
condensers for every radio, electrical and industrial need. 


DUBILIER 


Condenser Corp. 






4377 Bronx Bivd., 
New York City 
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ELECTRICAL 
REFRACTORIES 


High insulating value. 
tant to thermal shock. 


Very resis- 

Dense or 
porous. In color. Strong, ac- 
curate. Write for prices. Prompt 
response. 


GENERAL CERAMICS 


COMPANY 
71 West 35th St., New York, N. Y. 


INSULATORS, Canopy 

Continental-Diamond Fibre Co., 

General Electric Co., Schenectady, N. Y 

Macallen Co., 16 Macallen, Boston, Mass. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

INTERFERENCE ELIMINATORS. See Radio Inter- 
ference Eliminators. 


IRONS, Soldering. See Soldering Irons. 


JACKS, Radio. See Radio Receiver Parts. 
LABORATORY (Laboratories) 


Newark, Del. 


Ovens. See Ovens, Industrial. 

Rheostats. See Rheostats. 

Standard Instruments. See Instruments, Laboratory 
Standard. 

Testing. See Testing Laboratories. 


LACQUER, Paint, Varnish 

Brevolite Lacquer Co., North Chicago, III. 

Chinalac. See Dolph Co., John C. 

Dolph Co., John C., 168 Emmet, Newark, N. J. 

Egyptian Lacauer Mfg. Co.. 90 West St.. New York. N. ¥ 

Electric Lacquer. See Dolph Co., John C. 

General Electric Co., Section W-359, Bridgeport. Conn 

General Plastics, Inc., 42 Walck Rd., North Tonawanda, 
N 


George Co., P. D., St. Louls, Mo. 
Glyptal. See General Electric Co. 
Irvington Varnish & Insulator Co., 
Krakles. See Brevolite Lacquer Co. 
Linolac. See Mica Insulator Co. 
Martindale Electric Co., 1259 W. Fourth, Cleveland. O 
Mica Insulator Co., 200 Varick. New York, N. Y 
Mitchell-Rand Mfg. Co.. 51 Murray, New York, N. Y. 
Pedigree. See George Co., | 


Westinghouse Elee & Mfg. Co., East Pittsburgh, Ps. 
Zapon Co., Stamford, 


Conn. 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. 
LAMINATIONS. See Discs, Armature. 
LAMINATED BAKELITE. See Fibre, Phenol. 
LAMP FILAMENTS. See Radio Tube & Lamp Parts. 
LAMP TESTING PHOTOMETERS. See Photometers, 
Lamp Testing. 
LAMPS, Vapor 
General Electric Vapor Lamp Co., 
“‘Neon Glow’’ ‘“‘Cooper Hewitt.’’ 
LAVA. See Cores, Resistance Coil. 
LEAD-IN WELDS, Lamp. See Radio Tube & Lamp 
LEADS, Flexible (Commutator Brush). See Brushes 
LENSES & JEWELS 
Popper & Sons, Leo, 143 Franklin, New York, N. Y 
LIGHT SENSITIVE CELLS. See Photo-Electric Cells 
and Tubes. 
LOCK WASHERS. 
LOOP WINDERS 
Machines. 
LOUD SPEAKERS 
Signal Electric Mfg. Co., Menominee, Mich. 
LUGS, Copper 
General Electric Co., 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H B., Battle Creek, 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
Wolverine Tube Co., 1431 Central Ave., Detroit. Mich 


LUMINOUS SPECIALTIES 
General Electric Co., Section W-329, Bridgeport, Conn 
Radieye. See General Electric Co. 


MACHINE SCREWS. See Screws, 

MACHINE SCREW PRODUCTS. 
Products. 

MACHINE TENDERS 

Angle Steel Stool Co., Plainwell, 

MACHINES. 
Armature Notching. 


Irvington, N. J. 


883 Adams, Hoboken, N. J 


See Washers, Lock. 


AND SPREADERS. See Winding 


Schenectady, N. Y. 
Mich. 


Machine. 
See Screw Machine 


Mich. 


See Notching Machines, 
Coil Taping. See Taping Machines, Coil. 
Coil Winding. See Winding Machines. 
Commutator Slotting. See Slotting Machines & Tools 
Engraving. See Engraving Machines. 

Molded Insulation. See Presses, Molded Insulation. 
Slotting. See Slotting Machines & Tools. 

Taping. See Taping Machines, Coil. 

Winding. See Winding Machines. 

Wire Forming. See Wire Forming Machines. 

Wire Measuring. See Wire Measuring Machines. 
Wire Wrapping. See Wire Wrapping Machines. 

MACHINES, Lamp Making 

Eisler Electric Corp., 767 S. 13th. Newark, N. J. 

MAGNET TESTERS. See Instruments. 


MAGNETIC CLUTCHES. See Clutches and Couplings. 


Armature. 





Dependable ELECTRICAL INSULATION 


Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 











Electrical Manufacturing 


Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,” which means 
longer life and better_serv- 
ice from appliances. Swivel 
shell turns, cord and_ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw _ base 
sockets and _ receptacles. 
Benjamin Electric Mfg. Co. 
DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francisco 





MAGNETS, Electro. 


MAGNETS, Lifting. 
Ohio Elec. Mfg. Co., 2905 Maurice Ave., 
MAGNETOMETERS. See Instruments, 


MALLETS & HAMMERS, Raw Hide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il) 
MARKERS AND STAMPERS, Metal 

(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., 


MEGOHMMETERS. See Instruments, 
MELTING POTS AND LADLES, Solder 


Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa 
MERCURY SWITCHES. See Switches, Mercury 
METAL 

Finishing. See Plating & Finishing. 

Cutting Outfits. See Welding and Cutting Outfits 

Marking Outfits. See Engraving Machines. Also 

ers and Stampers, Metal. 

MICA 

Shades. See Shades, Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools 
MICA 
Brand & Co.. William, 268 Fourth Ave., New York, N ¥ 
Consumers Rubber Co., 1302 Ontario, Cleveland. O 
Continental-Diamond Fibre Co., Newark, Del. 
Macallen Co., 16 Macallen, Boston, Mass. 


See Electromagnets. 


Cleveland, Ohio 
Pocket. 


Chicago, Ill 
Laboratory 


Mark 


Micabond. See Continental-Diamond Fibre Co 
Mica Insulator Co., 200 Varick, New York. N. Y 
Micanite. See Mica Insulator Co. 


Westinghouse Electric & Mfg. Co., 


East Pittsburgh. Pa 
MIXERS, LIQUID 


Alsop Engineering Corp., 39 W. 60th, New York. N. Y 
“*Hy-Speed.’* 
MOLDED, Insulation 

Dies. See Dies, Die Makers. 

Laminated. See Fibre, Phenol. 

Presses. See Presses, Molded Insulation 


MOLDED Insulation 

Arcolite. See American Insulator Corp. 
American Insulator Corp., New Freedom, Pa 
American Record Corp., Scranton, Pa. 
Auburn Button Works, Auburn, N. Y. 
Braylite. See American Insulator Corp. 
Celeron. See Continental-Diamond Fibre Co 
Cetec. See General Electric Co. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, II. 
Cook-Ceramic, Inc., Trenton, N. J. 

Durez. See General Plastics. Inc 

Formica Insulation Co., 4638 Spring Grove 


einnati, O. 
General Electric Co.. Schenectady. N. Y 
Walck Rd., 


General Plastics, Inc., 42 

N. Y. 
International Insulating Corp., Elyria. O 
Lacanite. See American Record Corp. 
Macallen Co., 16 Macallen, Boston, Mass. 
Micarta. See Westinghouse Elec. & Mfg. Co 
Moldarta. See Westinghouse Elec. & Mfg. Co 


Phenolic. See American Record Corp. 
Plastic Moulding Corp.. 


Ave., Cin- 


North Tonawanda, 


Sandy Hook, Conn. 
Reynolite. See Cutler-Hammer, Inc. 
Reynomold. See Cutler-Hammer, Inc. 
Stokes Rubber Co., Jos., Dept. M-F.. Trenton, N. J 
Textolite. See General Electric Co 


Westinghouse Elec. & Mfg. 

MONEL METAL 

Driver-Harris Co.. Harrison, N. J. 

MOTOR CONTROLLERS. See Controllers. Motor 

MOTOR- STARTERS. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap, Heavy Duty; Rheostats. 


Co., East Pittsburgh. Pa 


-» and Universal Power Motors. 
Baldor Electric Co., 4354 E. Duncan Ave., 
Delco Appliance Corp., Rochester, N. Y. 
Diehl Mfg. Co., Elizabeth, N. J. 

Dumore Co., 35-16th St., Racine, Wis. 
General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind. 

Kendrick & Davis Co., Lebanon, N. H. 
Leland Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 
Pow-R-Full. See Wagner Electric Corp 
Signal Electric Mfg. Co Menominee, Mich. 

Synchron. See Hansen Mfg. Co. 

Wagner Elec. Corp., 6400 Plymouth Rd.,. St. Louts, Mo. 
Westinghouse Electric & Mfg. Co. East* Pittspureh 
NAME PLATE MACHINES. See Engraving Machines 
NAME PLATES 

Crowe Name Plate & Mfg. 


St. Louis, Mo. 


Cleveland, Ohio. 


Co., 1751 Grace, Chicago, Il) 


GLASS CUT JEWELS 
PRESSED JEWELS—LENSES 
JEWELS speciAL MOULD WORK 


LEO POPPER & SONS 
143-147 Franklin St., New York, N. Y. 
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BREVOLITE 
LACQUERS 


Lacquer Enamel, Spray or Dip 
Air Dry Crystal—**Krakle”’ 


BREVOLITE LACQUER CO. 


formerly 


WAUKEGAN CHEMICAL CO. 
NORTH CHICAGO, ILL. 


NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 5 
Gilby Wire Co., Newark, N. J. 
Riverside Metal Co., Riverside, N. J. 
NUT AND SCREW SETTERS 
Haskins Co, R. G., 4657 N. Fulton, Chicago, Il. 
OHMMETERS. See Instruments. : 
OIL-LESS BEARINGS. See Bearings, Oil-less. 
OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, 
Drying, Conditioning, Enameling, Japanning,. 


Impregnating. 
General Electric Co.. Schenectady. N. Y. 
2206 W. Lake, Chicago, Ill. 


Machler Co., Paul, 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pe 
Westinghouse Elec. & Mfg. Co.. Mansfield, Ohio. 
PAINT. See Lacquer, Paint and Varnish. 
PANEL (Panels) 
Meters. See Instruments, Portable & Switchboard. 
PAPER 
Bushings. 
Candles. 


Vulcanising 
Vacuum 


See Tubes, Paper. 

See Candles, Fixture. 
Cores. See Tubes, Paper. 

Fibre. See Paper, Insulating. 
Insulating. See Paper, Insulating. 
Sleeves. See Tubes, Paper. 
Tubing. See Tubes, Paper. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board. 
Armco. See Rogers Paper Mfg. Co. 
Armatite. See Mica Insulator Co. 
Armite. See Spaulding Fibre Co. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. ¥ 
Campbellite. See National Vulcanized Fibre Co. 
C-F. See National Vulcanized Fibre Co. 
Continental-Diamond Fibre Co., Newark, Del. 
Diamond. See Continental- piemsas Fibre Co. 
Duro. See Rogers Paper g. 
Electrite. See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 
General Electric Co., Section M-3212, Beiege, 
Mica Insulator Co., 200 Varick, New York, N 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N: ™ 
National- Vulcanized Fibre Co., Wilmington, Del. 
Rajahgray. See Rogers Paper Mfg. Co. 

Rayco. See Rogers Paper Mfg. Co. 

Spaulding Fibre Co., Tonawanda, N. Y. 
Turbonite. See Brand & Co., Wm 

West Virginia Pulp & Paper Co., 230 Park Ave., N. ¥ 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pe 
Wilmington Fibre Specialty Co., ‘Wilmington, Del. 


PARAFFINE. See Wax and Compounds. 
PEGS, Armature 

National Vulcanized Fibre Co., Wilmington, Del. 
Spaulding Fibre Co.. Tonawanda, N. Y. 
PHENOL PLASTICS. See Molded Insulation. 
PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Riverside Ave., Newark. N. J. 
Riverside Metal Co., Riverside, N. J. 


PHOTO-ELECTRIC CELLS AND TUBES 


Dunn, Inc., Struthers, 134 coe — Pa. 
General Electric Co., one. = 

Knowles. See Westinghouse Elec. a Mis. Co. 
Photronic. See Weston Electrical Instrument Corp. 


Westinghouse Electric & Mfg. Co., Mansfield, Ohie. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. 


PIGTAILS, Commutator. See Brushes, Commutator 


PILLOW BLOCKS. Ball and Roller Bearina 
SKF Industries, Inc., 40 E. 34th, New York, N. Y. 


PINIONS. See Gears and Pinions. 
PLATENS MOLDING 


Trent Co., Harold E., 618 N. 54th, Philadelphia, Pe 
PLANTS, Gasoline-electrio 
Electric Specialty Co., 300 South, Stamford, Conn. 


Esco. See Electric Specialty Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa 

PLASTICS. See Molded Insulation. 

PLATES, Name. See Name Plates. 

PLATING GENERATORS 

Kendrick & Davis Co., Lebanon, N. H. 

Westinghouse Electric & Mfg. Co., East Pittsburgh. 

PLATINUM 

Baker & Co., Inc., 

PLUG (Plugs) 
Attachment. See Plugs and Cord Sets. 
Fuses. See Fuses, Enclosed. 
Receptacles. See Receptacles, Plug. 
Flashing. See Flashers, Sign. 

Radio. See Radio Receiver Parts. 


Ps. 
54 Austin, Newark, N. J. 
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fg-Speed Mixers 


Clamp to any tank and will J 
mix all liquid compounds. 


Alsop Engineering Corp. 
39 West 60th St., New York City 
















All Sizes 
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ano COMMERCIAL APPLICATIONS 


The LUXTRON “ST” CELL requires no amplification. It operates at 
221% volts. With a 40 watt frosted lamp at 12” it gives a minimum of 2 milli- 
amps photo-potential. It is the lowest priced practical photo cell on the 
market. The ideal photo cell for thousands of experimental and commercial 
uses. Every LuxTron cell is photometrically tested and fully guaranteed. 


“ST” Cell Priced at $3.50 


The LUXTRON “'R-1" TYPE RELAY will handle 110 volts, 1 amp., 
without arcing or sparking. It is designed especially for use with the LuxTron 
‘ST’ cell. Positive and rapid in its action. No amplifier needed. The 
“R-1" type Relay is priced at $4.00 (less case). 


LuxTron engineers are prepared to give expert advice on all phases of the 
light-control art. 


SEND FOR INTERESTING LITERATURE ON 
LUXTRON CELLS AND RELAYS 


LUXTRON MFG. CO., INC. 


Pioneers in Photo Cell Devices Since 1900 
241 Lafayette Street, Dept.EM New York, N. Y. 





“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 

or Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 

boards, etc. MATERIALS TO YOUR OWN 

SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 


35th and Maplewood Ave., Chicago, Ill. 















METAL STAMPING SERVICE 
DRAWING a 
ae 
STAMPING 
FORMING 














| | Small Metal Parts 


in 


Ee Brass, Copper & Steel 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 






















See Our Catalog in Electrical Trade Catalogs Pages 211 to 215 Incluswe 


nt 


POE em er: 





is ueeded and 
space is limited 
these durable Chromalox Cartridge Units 
are easily adaptable and installed. Heating 
all kinds of precess and production ma- 
chinery, melting pots, steam generators, 
soldering irons, platens, dies, burning 


brands, etc.—are but a few of the many 
applications of Chromalox Cartridge Units. 


DOZENS OF SIZES AND RATINGS from which you 
can pick the right unit to fit and build into 
your products. Outside diameters from % 
in. to 3% in. Lengths from 1% in. to 3 ft. 
Standard ratings from 50 to 8000 watts. 
What’s more, any of this wide variety of 
sizes and ratings can be supplied in brass, 
copper, steel or stainless steel casing. Four 
types of terminal construction. 


WRITE FOR ILLUSTRATED CATALOG complete 
with prices, listing over 300 standard sizes 
and ratings, plus drawings showing types 
of terminal construction, and how to install 
Chromalox Cartridge Units. Tell us about 
your particular heating problems (either 
products or processes) and take advantage 
of the valuable help Chromalox engineers 
will quickly give you in solving them. 


7 FP Hh DH we FR 


. Clip and Mail With Your Business Letterhead 
As \ Edwin L. Wiegand Co., 7530 Thomas Blvd., Pittsburgh, Pa. 


Please send us, without obligation, Chromalox CARTRIDGE 
UNIT Bulletin C-113—listing over 300 standard sizes and 
ratings, with prices. Also send us any special data that will 


help us determine how to properly heat 
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SCREW 
MACHINE 


PRODUCTS 


UP TO 2 1-4 IN. 


IN DIAMETER 


OLSON MFG. CO. 


56 Commercial St., Worcester, Mass. 





PLUGS & CORD SETS 

Aircool. See Belden Mfg. Co. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y 

ore Mfg. Co., 4633 W. Van Buren, Chicago, II1. 
mjamin Elec. Mfg. Co., Des Plaines, Ill (Swivel. ) 

Diamond Braiding Mills, Chicago Heights, Ill. 

Diamond H. See Hart Mfg. Co 

Ge-Flex. See Genera! Electric Co 

General Cable Corp., 420 Lexington Ave.. New York, N. Y¥ 

General Electric Co., Section Q 353, Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. 

Hatfield Wire & Cable Co., Hillside. N. J 

Poloron Electric Mfg. Co., 26 Waverly Place. New York 
my Se 

Rockbestos Products Corp., 357 Nicol New Haven, Conn 

Telltale Tap. See General Electric Co 

Unicord. See General Electric Co 

Westinghouse Elec. & Mfg. Co.. Mansfield. Ohto 

POCKET METERS. See Instruments, Pocket 


POINTS, Contact 
Platinum, Silver and Special! Alloys 
Baker & Co., Inc., 54 Austin, Newark, N. J 
POLARITY INDICATORS. See Instruments, Pocket. 
PORCELAIN 
Beads. See Beads. Insulating 
Refractory. See Cores, Resistance Col! 
Tubes. See Porcelain. 
PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio 
Burgess & Co., East Liverpool, Ohio 
Colonial Insulator Co., Akron, Ohio. 
Cook-Ceramic, Inc., Trenton, N. J 
General Ceramics Co., 71 W. 35th, New York. NY 
Louthan Mfg. Co., East Liverpool, Ohio. 
Porcelava. See Burgess & Co. 
Porcelier Mfg. Co., Greensburg, Pa 
Star Porcelain Co., Trenton, N. J. 
Super-Frax. See Star Porcelain Co. 
Thomas & Sons Co., R., Lisbon, Ohio. 
Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 

Colonial Insulator Co., Akron. Ohio 

POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 

POTENTIOMETERS (Instruments). See Instruments, 
Laboratory 

POTENTIOMETERS (Radio Control). See Radio 
Receiver Parts. 

POTS, Glue, Melting, Annealing, etc. See Heaters, 
Industrial. 

PRESS 
Board. See Paper, Insulating. 
Punches and Retainers. See Punches and Retalners 

PRESSES, ARMATURE NOTCHING. See Notching 
Machines, Armature. 


PRESSES, Molded Insulation 


os & Boschert Press Co., 332 W. Water. Syracuse, 
PRESSES, Stamping. See Presses, Punching & 


Bending. 
PULLEYS, Motor Shaft 


Continental-Diamond Fibre Co.. Newark. Del 
General Electric Co., Schenectady, N. Y. 


PUMPS, Vacuum 

(To Exhaust Incandescent Lamps.) 
Eisler Electric Corp., 767 S. 13th, Newark, N. J 
General Electric Co., Schenectady, N. Y. 


PUNCHING PRESSES. See Presses, Punching 


RACKS, Storage, Steel. See Factory Furniture & 
Equipment. 


RACKS, Wire Reel 
(Tension Type.) 

General Electric Co., Schenectady, N. Y 
cator.) 


RADIO INTERFERENCE ELIMINATORS 

Polymet Mfg. Corp.. 833 E. 134th St., New York. N. Y¥ 

Tobe Deutschmann Corp., Canton, Mass 

Filterettes See Tobe Deutschmann Corp 

RADIO RECEIVER PARTS 

A-Loy See Polymet Mfg. Co. 

Continental-Diamond Fibre Co., Newark, Vel 

Dubilier Condenser Corp., 4377 Bronx Blvd., New York, 
N.Y 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y 

Signal Elec. Mfg. Co., Menominee, Mich. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Tobe Deutschmann Corp., Canton, Mass. (Condensers. ) 


RADIO TRANSFORMERS. See Radio Receiver Parts. 
10 
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prRoovers 
Send us your specifications for an estimate 


LINDEN & COMPANY 
891 Broad St., Providence. R. | 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 
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CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 

made with the thought con- 

stantly in mind that, above 

all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for hizh and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





. Get our quotations FIRST 
Send samples and quantity requirements 
Specifications strictly adhered to 


H. & H. Screw Machine Products Mfg. Co. 
1883 Mineral Spring Ave., North Providence, R. I. 


RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, Mesh Plates, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J 

Gilby Wire Co., Newark, N. J. 


RANGE SWITCHES, Rotary Snap. See Switches, 
Snap; Heavy Duty. 


RAWHIDE GEARS. 


RECEPTACLES 

Lamp. See Sockets & Receptacles. 

Neon Tube. See Electrodoes for Gas Signs 
RECEPTACLES, Plug, Heavy Duty 

Battery Charging, Welding, Machine Tool, Extension. 
General Electric Co., Section W-329, Bridgeport, Conn. 
Weldomatic. See Westinghouse Elec. & Mfg. Co 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
REDUCERS, Socket. See Socket Reducers and Ex- 

tensions. 


REFRIGERATOR CONDENSER UNITS. See Oon- 
denser Units, Refrigerator. 


REGULATORS, Temperature 
American Instrument Co., 772 Girard, N. W. 
ton, D. C. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

Lockswitch. See Minneapolis-Honeywell Regulator Co., 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

REGULATORS, Voltage 

Rotor See Ward Leonard Electric Co 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

RELAYS 
(See also Circuit Breakers and Thermostats.) 

American Instrument Co., 772 Girard, N. W., Washington, 
D. C. 

Diamond H. See Hart Mfg. Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Grid Glow. See Westinghouse Elec. & Mfg. Co 

Hart Mfg. Co., Hartford, Conn. 

Mid Getts See Dunn, Inc. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Sundh Electric Co.. 207 Parkhurst, Newark, N. J 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


RELAYS, PHOTO-ELECTRIC. See Photo-Electric 
Cells and Tubes. 


REMOTE CONTROL SWITCHES. See Switches, 
Remote Control. 


RESINOID PLASTICS. See Molded Insulation. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coll. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, Electric. 
Wire. See Wire, Resistance. 
RESISTORS. See Resistors, also Units, Rods & Grids. 


RESISTORS 

Electrical Resistors, Inc.,. 63 Main, Yonkers, N. Y. 

Globar Corp.. Niagara Falls, N. ¥. (Non-Metallic.) 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
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See Gears & Pinions, Rawhide. 


Washing- 


SPONGE RUBBER and 
SOLID SOFT RUBBER SPECIALTIES 


e Can solve many of your construction e 
problems. Ask us to help you ! 


The Toycraft Rubber Co., Ashland, Ohio 










RESURFACERS, Commutator. See Stones, Oom- 
mutator; also Tools, Commutator Truing. 
RETAINERS, Press Punch. See Punches & Retainers. 
REVOLUTION COUNTERS. See Tachometers. 
RHEOSTATS 
Motor Controlling. 
stats. 
Radio. See Radio receiver Parts. 
Sewing Machine. See Controllers, Motor; also Rheostats 
RHEOSTATS 
Motor Starting, Field and Speed Regulating, Meter Test 
ing Plating Tank. 
Controlite. See Ward Leonard Electric Co. 
De-Jur Amsco wo 95 Morton, New York, N. ¥ 
General Electric Co., Schenectady, N. Y. 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J 
Universal. See Ward Leonard Electric Co. 
Vitrohm. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa 
RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller 
RUBBER. 
Tape. See Tape, Rubber and Friction 


RUBBER, Hard 
Hard Rubber, Ebonite, Vulcanite. 
Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J 
RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, Mechanical Rubber 
Goods 


Toycraft Rubber Co., Ashland, Ohio. 
RUST-PROOFING. See Plating and Finishing 
SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Il 
SCREW SHELLS, Socket. See Shells. Screw Socket 
SCREW MACHINE PRODUCTS 
Barnes Co., Wallace, Bristol, Conn. 
Montinental-Diamond Fibre (Co., Chapel St Newark Del 
8H. & H. Screw Products Mfg. Co., 1879 Mineral Spring 
Ave., North Providence, R. I. 
Linden & Co., 891 Broad, Providence, R. I 
Olson Mfg. Co., 56 Commercial, Worcester, Mass 
Peck Spring Co., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Wilmington Fibre Specialty Co., Wilmington. Del 
SCREW SETTERS. See Nut and Screw Setters 
SCREWS, Machine 
@. & H. Screw Products Mfg. Co., 1879 Mineral Spring 
Ave., North Providence, R. I. 
Progressive Mfg. Co., Torrington, Conn. 
SEALS. Oil. See Cups, Oi] and Grease 
SEGMENTS, Commutator. See Discs, Armature 
SEPARATORS, Magnetic 
Supreme Electric Products Corp.. 425 8. Clinton Ave 
hester, N. Y. 
SHADES 
Mica. See Shades, Mica 
Molded. See Molded Insulation 
SHADES, Metallic 
Tin, Aluminum, Brass, Copper, Zinc. Steel 
Benjamin Electric Co., Des Plaines, Til. 


SHADES, Mica 
Continental-Diamond Fibre Co., Newark. Del 
Mica Insulator Co., 200 Varick, New York, N. Y. 


SHAFT COUPLINGS. See Clutches & Couplings 
Transmission. 
SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., Providence. R. I. 


SHUNTS, Instrument. 
SIGN FLASHERS. 


SILK 
Cloth. See Cloth, Insulating. 
Tape. See Tape; Cotton, Linen, Silk 
Thread. See Yarn and Thread. 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J 
Gilby Wire Co., Riverside Ave.. Newark, N. J 
Handy & Harman. 57 William, New York, N. ¥ 
Sil Fos. See Handy & Harman Co. 

SILVER SOLDER. See Solder, Silver. 
SKINNERS, Wire. See Strippers, Wire. 
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ELECTROMM (,7."*,) RESISTORS 


SAMPLES AND PRICES ON REQUEST 
SEND YOUR SPECIFICATIONS TO 


ELECTRICAL RESISTORS, INC. 


63-65 MAIN ST. YONKERS, N. Y. 


See Controllers, Motor; also Rheo 


See Instruments, Laboratory 
See Flashers, Sign. 
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Lower Prices 
without 
Lowered Quality 


® There no longer is any reason why you 
should deny yourself the luxury and 
convenience of the Book-Cadillac. 


@ 1200 rooms with private bath and cir- 
culating ice water. Over 50 per cent of 
them priced at $3 to $5 daily. 


® Four restaurants serving quality foods 
at prices 25 per cent less than one year 


Under direction ago. Dinner and supper dancing in the 
of Ralph Hitz Mayfair Room. 


E Tr. LAWLESS 


“= Book-Oadillac 


DETROIT 






 —— —__--—- 
HOTEL NEW YORKER, NEW YORK, ALSO UNDER RALPH HITZ DIRECTION 






























































The only cord 
“with the safety web 


between conductors” 


FLEXIBLE 
ATTRACTIVE 


LATOX Twin Lamp Cord is a small, clean, durable 
cord with a thin covering or sheath of tough rubber 
in place of the usual silk, rayon or cotton braids. 
The rubber sheath is furnished in black, green, ivory 
or brown-mahogany. 





LATOX Cord is very attractive in appearance and 
retains a satin-smooth, highly polished finish in- 
definitely. It is sanitary. It does not gather dust 
or lint. It will not absorb moisture. Wiping with 
a damp cloth restores its freshness when soiled. It 
may be sterilized by ordinary methods when neces- 
sary. It is light in weight and small in diameter. 


Special attention is called to the LATOX rubber 
sheath and the unique way in which it completely 
surrounds the conductors, protecting them from 
mechanical injury, and also forms between the con- 
ductors a wall or web which is an integral part of 
the sheath. The web gives increased separation of 
conductors, resulting in better electrical qualities and 
greater protection from short circuits, also providing 
a bond between the two sides of the sheath which 
prevents it from slipping or becoming loose. 


LATOX Cord can be used wherever a small, light, 
flexible, durable and safe cord is desired. It meets 
the requirements of hotels, dormitories, clubs, asy- 
lums and hospitals. Four spools (approximately 
1,000 feet) are packed to a carton. 






Enlarged Approx. 0. D 


§ /32” 










Cross Section 












A. Stranded, cotton wound conductor. 
a Thirty per cent Para rubber insulation. 
Sixty per cent Latox rubber sheath. 


SIMPLEX WIRE & CABLE © 


MANUFACTURERS 
79 SIDNEY ST., CAMBRIDGE A, BOSTON, MASS. 














NEW YORK 
PHILADELPHIA 


CHICAGO CLEVELAND 
SAN FRANCISCO 
































































































PEAK-—-LOAD 


Designs for every 


purpose at lowest prices. 


Write for Bulletin “P. L.” 


E. MACHLETT & SON 
Established 1897 
50 William St., Long Island City, N. Y. 





Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small. quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 





SLABS, Switchboard. 
tion; Slate; Soapstone. 

SLATE 
(For Switchboard Slabs and Barriers.) 


See Asbestos; Molded Insula- 


Portland-Monson Slate 


SLEEVE BEARINGS. 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 

General Electric Co., Schenectady, N. Y. 

Imperial. See Martindale Elec. Co. 

Martindale Electric Co., 1259 W. Fourth, Cleveland. O. 


SOAPSTONE 

(For Switchboard Slabs and Barriers) 
Lin-Stur. See Westinghouse. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
SOCKET (Sockets) 

Flashing. See Flashers, Sign. 

Radio. See Radio Receiver Parts. 

Shells. See Shells, Screw Socket. 
SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Il. 
General Electric Co., Section W-329, Bridgeport, Conn. 
SOCKETS AND RECEPTACLES, Lamp. 

Metal, Composition or Porcelain; Pull Chain, Push 

Through, Key & Keyless Types. Also Sign Receptacles. 

Genera) Electric Co., Seciton W-329, Bridgeport, Conn. 
SOLDER, Aluminum 
Platt Bros. & Co., Waterbury, Conn. 
SOLDER, Silver 
Handy & Harman, 57 William, New York, N. Y 
SOLDERING 


Compounds. 
Irons. 


Co., Portland, Me. 
See Bearings and Bushings. 


See Soldering Compounds. 
See Soldering Irons. 

Lugs. See Lugs, Copper. 

Pots. See Melting Pots & Ladies. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

General Electric Co., Section W-329, Bridgeport, Conn 

Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 

Red-Letter. See Ruby Chemical Co. 

Ruby Chemical Co., Columbus, 0. 

Westinghouse Electric & Mfg. Co., 


SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


SOLDERING TROUGHS & POTS 


East Pittsburgh. Pa 


Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
SOLENOIDS. See Coils, Finished. 
SPAGHETTI. See Tubing, Varnished Fabric. 


SPEED CHANGING UNITS. 
Changing Units). 
SPEED INDICATORS. 


See Gears (Speed 


See Tachometers. 


SPEED REDUCERS. See Gears, (Speed Changing 
Units). 

SPONGE RUBBER. See Rubber, Solid Soft and 
Sponge. 


SPOT WELDING MACHINES. See Welding Machines, 
Electric. 

SPRING WINDER 

Martindale Electric Co., 

SPRINGS 


Barnes Co., 


1259 W. Fourth, Cleveland, O. 


Wallace, Bristol. Conn. 
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LEE~BUILT 
Syd 00h eS 


For Every Purpose Bon ol 


LEE SPRING CO.,INC. 
34 Main:St., Brooklyn, N.Y 


UA ¢ 


Cal 
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IMPERIAL 
INSULATING 
BEADS 


Write for free 
sample card, 
displaying 15 
sizes and com- 
plete descrip- 
tive matter. 


MARTINDALE ELECTRIC CO. 
1259 WEST 4th ST. CLEVELAND, OHIO 





Barnes-Gibson- Raymond, 6400 Miller Ave., 
Mich. 


Cook Spring Co., Ann Arbor, Mich. 


Inc., 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 


Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Il. 
Hunter Pressed Steel Co., Landsdale, Pa. 

Lee Spring Co., 84 Main, Brooklyn, N. Y. 

Peck Spring Co.. Plainville. Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAINLESS STEEL. See Steel, Stainless. 

STAMPERS, Name Plate. 

STAMPINGS, Fibre. See Fibre. 

STAMPINGS, Sheet Steel 

Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Lansing Stamping Co., 168 8S. Penn Ave., Lansing, Mich. 

Mullins Mfg. Corp., Salem, Ohio. (Vitreous Enameled.) 

—— Pressed Steel Co., Robison & Weiser Sts., 

a. 


STAMPINGS, Small 

Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 
Budd Mfg. Co., Edward G., Dept. 7-C, Philadelphia, Pa. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y¥ 

Foster & — Co., Theodore W., 102 Richmond, Provi- 
dence, R. 

Geuder, Sees & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 


Guarantee Specialty Mfg. Co., 


9610 Carr Ave., Cleveland. 0. 
Hunter Pressed Steel Co., 


Lansdale, Pa. 


Massachusetts Machine Shop, Inc., Boston, Mass. 
Paton-MacGuyer Co., Providence, R. I. 
8 & A Cc., Paris, Tl. 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Signal Elec. Mfg. Co., Menominee, Mich. 


STARTERS, Motor. See Controllers, Motor: 
Switches, Remote Control; Switches, Motor Start 
ing; Switches, Snap Heavy Duty; Rheostats. 


STEATITE. See Cores, Resistance Coil. 


STEEL SHEETS 

Newport Rolling Mill Co., Newport. Ky. 
Republic Steel Corp., Youngstown, O. 
Sharon Steel Hoop Co., Sharon. Pa. 
Sil-Con. See Republic Steel Corp. 


STEEL, STAINLESS 

Acme Steel Co., 2832 Archer Ave., Chicago, Il. 

American Steel & Wire Co., 208 S. La Salle. Chicago, Il. 

Carpenter Steel Co., 115 W. Bern, Reading, Pa. 

STEEL, Strip 

Acme Steel Co., 
Cold Rolled.) 


2832 Archer Ave., 


American Steel & Wire Co., 208 S. 
Barnes Co., Wallace, Bristol, Conn. 
Republic Steel Corp., Youngstown, O 
Sharon Steel Hoop Co., Sharon. Pa. 
Sil-Con. See Republic Steel Corp. 
STONES, Commutator 
Martindale Electric Co., 
**Imperial.”’ 
STOOLS, Factory. 
ment. 
STOVE WIRE. See Cord, Heater. 
STRIP HEATERS. See Heaters, Industrial. 
STRIP STEEL. See Steel, Strip. 
STRIPPERS, Wire 
Carlander, Henry, 508 W 146th 8&t., 


New York, N. Y. 
E-Z. See Pyramid Products Co. 
Pyramid Products Co., 2311 S. State, Chicago, Tl. 


SWITCHBOARD 


Chicago, Ill. (Hot & 


La Salle, Chicago, Ill. 
(Hot Rolled.) 


(Hot and Cold Rolled.) 


1259 W. Fourth, Cleveland, O. 


See Factory Furniture & Equip- 


Tnstruments. See Instruments, Portable. 
Slabs and Barriers. See Asbestos; Molded Insulation; 
Slate; Soapstone. 


SWITCH (Switches) 


Automatic Disconnecting. See Switches, Storage Battery. 


Battery & Baby Knife. See Switches, Battery. 
Canopy. See Switches, Snap. 
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Manufacturers Agents, established 27 years in Metropolitan 
District. Warehouse, showroom and office facilities avail- 
able at nominal monthly rental. Optional arrangement 
with manufacturers as to local sales. Can accommodate 


your own local sales staff or provide the facilities of our 


sales organization in the development and handling of 
trade in this territory. Box No. 280, ELECTRICAL 
MANUFACTURING. 


BRASS WASHERS 


Standard sizes in stock. Special sizes nape to 


Be ate, Also washers and stampings of any @ 
Low Prices Quick Service 
Guarantee Specialty Mfg. oa 


9610 Carr Ave. Cleveland, Ohio 


Detroit, 


See Engraving Machines. 


Reading, 











Con-Taec-Tor 


MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
inagreat variety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 


“PERFECT” 


Mercury Switches 


Standard and Heavy-Duty 
Time-Delay and Magnetic 
® Types. Specialists in mak- ® 
ing Mercury Switches to 
order. 
Illustrated catalog of 41 designs on 
request. 








J. H. NASH, Distributor 
OHIO 


DAYTON 





Conveyor. See Switches, Remote Control. 
See Switches, Snap. 

See Switches, Snap. 

See Switches, Tank. 

Limit. See Controllers, Motor. 

Mercury. See Switches, Mercury 


Motor Starting, Ma ic. See Controllers, Motor. 


~ — on-Magnetic. See Switches, Motor 
s. 
i. ee Push Button. See Switches, Remote 
ontro! 
Pressure Regulating. See Controllers. 
Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 


Temperature Control. See Switches, Mercury. 
Storage Battery. See Switches, Storage Battery. 
Tank. See Switches, Tank. 


Time. See Switches, Time. 


SWITCHES, Battery and Baby Knife 
Kendrick & Davis Co., Lebanon, N. H. 
SWITCHES, Mercury 
American Instrument ei. 
ton, D. 
Con-Tac-Tor. 
Cooper - Hewitt. 
Dunco. 


772 Girard, N. W., Washing- 


See Minneapolis-Honeywell Regulator Co. 
See General Electric Co. 

See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

— Electric Vapor Lamp Co., 883 Adams, Hoboken 


- & 
Hart Mfg. Co., Hartford, Conn. 
Hywatt. See Minneapolis-Honeywell Regulator Co. 
Kon-nec-Tor. See General Electric Co. 
Kontax. See Leland Electric Co. 
Kontrolor. See Leland Electric Co. 
Leland Electric Co., Dayton, Ohio. 
Machiett & Son, E., 50 William, Long Island City, N. Y 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn. 
Nash, J. H., Dayton, Ohio. 
Perfect. See Nash, J. H. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Motor Starting 
Bafelock. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


SWITCHES, Remote Control 

Push Button, Magnetically : ae 
Diamond H. See Hart Mfg. 
Dunco. See Dunn, Inc., Siesthers. 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia, Pa 
General Electric Co., Section Q-353, Bridgeport, Conn. 
Mart Mfg. Co.. Hartford, Conn. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh. Pa 


SWITCHES, Snap 

Diamond H. See Hart Mfg. Co. 

General Electric Co., Section Q-353, Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. 
Westinghouse Electric & ‘Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Snap; Heavy Duty 

Heavy duty rotary snap switches for Electric Range and 

Small Motor Control. 

Diamond H. See Hart Mfg. Co. 
General Electric Co., Section Q-353, Bridgeport, 
art Mfg. Co., Hartford, Conn. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
SWITCHES, Tank 
General Electric Co., Schenectady, 7. 
Gundh Electric Co., 209 Parkhurst, Thee, wa 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Pa. 
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Conn. 


TERMINAL 
TAGS 


MADE of Aluminum 
orcopper. Plain 

or stamped as ordered. 

Any length — widths 
from \ to In, Write 
for free samoles & prices. 
NATIONAL BAND Newport, 
_& TAG CO., Ine. Ky. 


marking wires 
cables, etc. 
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CAPACITORS. ‘i ssrsnies 


for Capacitor Motors 











Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


MAGNET WIRE — COILS 


ACME WIRE VARNISHED INSULATIONS 


Products 


THE ACME WIRE CO. 





ashing- 
Co. 


Pa 
loboken 


nge and 





New Haven, Conn. 
Branch Offices in Principal Cities 








It costs you nothing to 
test this SUPER-FLUX 


We'll send you a generous 
sample, and you can subject 
this flux to every test. You 
have nothing to lose—and 


much to gain. Write now! 


Chemical Co. 
Columbus, Ohio 















QUALITY 
COMMUTATORS 
BUILT TO 


ALSO REFILLING 





SPECIFICATIONS || | 
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NO “SPIDERWEBBING” 


ON THE REFRIGERATOR FINISH 


WHEN YOU USE..... 


REFRIGERATOR. 
LACQUER 


cnamel 





“Toneisiciwe variation is a supreme 
test for any finish on a refrigerator. 


But ZAPON REFRIGERATOR LAC- 
QUER ENAMEL #5295 maintains an 
unblemished finish despite the whims 
of the weather or the internal tem- 
perature. 


The enamel is made with a resiliency 
to meet the vast ranges of the ex- 
ternal heat and internal cold. With 
#5295 
checking in the finish, no dulling nor 


there is no spiderweb 


clouding of the lustre. 


Designed for a difficult job, ZAPON 
LACQUER #5295 will maintain its 
original beauty for the life of the 
refrigerator. 


“The Standard of Quality Since 1884” 


THE ZAPON COMPANY 


A Subsidiary of Atlas Powder Company 


Stamford <fo> Connecticut 















































































































SHERMAN 
TERMINALS 


SOLDERING LUGS 
SET SCREW CONNECTORS 
TINNED SPLICING SLEEVES 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 





SWITCHES Time 

(Automatic Clock Operated.) 
General Electric Co., Schenectady, N. Y 
Hart Mfg. Co.. Hartford, Conn 
“en Automatic Timer Co., Chrysler 
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TABLES, Steel. 
TACHOMETERS 

Speed Indicators, Speedometers, Revolution Counters. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Px» 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 


Bldg., New York, 


See Factory Furniture & Equipment 


Weston Elec]. Instrument Co., 582 Frelinghuysen Ave. 
Newark. N. J 
TAGS, Cabie, Battery Terminal & Pole 
National Band & Tag Co., Newport, Ky. 
TANK SWITCHES. See Switches, fank 
TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa 
TAPE: Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 
Elizabeth Webhing Mills, Inc., Pawtucket, R. I. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O 
Criterion See Consumers Rubher Co 
General Electric Co., Schenectady, N. Y. 
Noxall See Consumers Kubber Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh Pe 
TAPE, Mica 
Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. ls 
TAPE, Rubber and Friction 
Adhere. See Westinghouse Elec. & Mfg. Co. 
General Electric Co., Schenectady. N. Y. 
Johnson & Johnson, New Brunswick, N. J. 
Jonfiex. See Johnson & Johnson. 
Paragon. See General Electric Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TAPE, Varnished Fabric 
General Electric Co Sertion W-359, Bridgeport, Conn. 


Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co.. 200 Varick. New York. N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
TAPING MACHINES. Coil 
Seifert FE. R.. Syracuse. N. Y. 


TAPPING MACHINES 
Haskins Co. R. G., 4657 W. Fulton, Chicago, Tl. 
TERMINALS & CONNECTORS 

Low Tension, Secondary Terminals and Connectors. 


Patton-MacGuyer Co., Providence. R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich 


(Automatic) 


Wolverine Tube Co., 1431 Central Ave., Detroit, Mich 
TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 


ber testing devices). See also Instruments. 
Martindale Electric Co., 1259 W. Fourth, Cleveland, 0 
Rubicon Co., 29 N. Sixth. Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 


TESTING INSTRUMENTS. See Instruments 
TESTING LABORATORIES 

Raker & (o.. Ine.. 54 Anstin, Newark. N J 

Electrical Testing Laboratories, 80th St. & East End Ave., 


New York, ae 
Rubicon Co., 29 N. Sixth, Philadelphia. Pa. 


TESTING OVENS. See Ovens, Industrial and 
Laboratory. 

THERMOMETERS 

Trent Co., Harold F.. #18 N. 54th, Philadelphia, Pa 

THERMOSTATIC METAL 

Baker & Co., Inc.. 54 Austin, Newark, N. J. 

Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mich. 

THERMOSTATS 

Airswitch. See Minneapolis-Honeywell Regulator Co 

Dunco. See Dunn. Ine Struthers 

Dunn, In Struthers, 184 N. Juniper. Philadelphia, Pa 

General Electric Co., Schenectady, N. Y. (For Melting 
Pot.) 

Klixon. See Westinghouse Elec. & Mfg. Co. 





FLEXIBLE ARMS ~ 


tor portable and therapeutic 
lamps, etc. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


238 Kent Ave. Brooklyn, N. Y. | 


THE CHAS. FISCHER 
SPRING CO. 








© 
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LENE 
WRAPPED 
SQUARE 


RECTANGULAR 
ROUND 


THE 


PAPER TUBE CO. 


1718-20 WN. DAMEN AVE. CHICAGO, ILL 
ARMITAGE 3301 


ANZ NYY" 


'/ 
Q 
Q 
e 
c 
Q 
Q 
; 
, 
Q 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
Minneapolis, Minn 

Pigmy. See George Ulanet Co. 

Supreme filectric Prouucts Corp., 425 8. Clinton Ave 
Rochester, N. Y. 

Trent Co., Harold E.. 618 N. 54th, Philadelphia. “a” 
Ulanet Co., George, 85 Columbia St., Newark, N. 


Westinghouse Elec. Co., 

TIMERS, Automatic 
See Switches, Time, Automatic. 

TINSEL, Cord and Thread 

Belden Mfg. Co.. 4633 W. Van Buren, Chicago, III. 


Diamond Braiding Mills, Chicago Heights, Il. 
General Electric Co., Section W-359. Bridgeport 


East Pittsburgh, Pa. 


Conn 


Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 
TOOLS, Commutator Slotting. See Slotting Ma 


chines. 
TOOLS, Commutator Truing 
Martindale Electric Co., 1259 W. 


TOOLS, Portable. Motor Driven 

Martindale Electric Co., 1259 W. Fourth, Cleveland, O 
(Flexible Shaft for Grinding, Drilling and Buffing.) 

TOOLS, Storage Battery 

General Electric Co., Schenectady, N. Y. 
Outfits.) 

Pvratip. See General Electric Co 

TRANSFORMER (Transformers) 
Laminations. See Dises, Armature. 
Radio. See Radio Receiver Parts. 
Gas Tube Sign. See Transformers. 
Ol! Burner Tenition. See Transformers. 


Fourth, Cleveland, O 


(Lead Burning 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 
poses. 
General Electric €o Section W-359, Bridgeport. Conn. 


Halldorson Co., 4500 Ravenswood Ave., Chicago, Ill. 

Polymet Mfg. Corp., 832 E. 134th. New York. N. Y. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pe 

TRANSMISSION CLUTCHES & COUPLINGS. 
Clutches & Couplings. 

— FINDERS. See Instruments; 
Coil 


TRUCKS, Steel. 
TUBE (Tubes) 
Brass & Copper 


See 
also Testers 


See Factory Furniture & Equipmen: 
(Tubing) 
See Tubing, Brass & Copper 


Condenser See Tubing. Brass & Copper. 

Fibre. See Fibre 

Fibre Candle. See Candles, Fixture. 

Flexible Metallic. See Tubing, Flexible Metallic 
Mica. See Mira. 

Nickel. See Tubing, Nickel. 

Paper. See Tubes, Paper 
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3 Element 
THERMOSTAT 


For Heating Pads, Appliances, Etc. 


1 Amp. 
110 Volt 


(Full Size) 


GEORGE ULANET CO. 
85 Columbia St. Newark, N. J. 
Designers of Thermal Controls 





SOLENOID VALVES 


Electro Magnets—Thermostats 
Supreme Electric Products Corp. 


425 5S. Clinton Ave., Rochester, N. Y. 





dials. 
We 
switches. 





Also spring and synchronous motor time 


WALSER AUTOMATIC TIMER CO. 
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WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 


transformers, coils, — packs, pot 
heads, sockets, wiring devices, wet 


and dry batteries, etc. 


WAX SATURATORS for braided 
wire and tape. WAXES for radio 
parts. 

aeease 

spec 


ZOPHAR MILLS, INC., Founded 1846 
242-246 Lorraine Street Brooklyn, N. Y. 


made to your 


own 
fications if you prefer 


Platinum. See Platinum. 
Porcelain. See Porcelain. 
Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores, Resistance Coil. 


Varnished Fabric. See Tubing, Varnished Fabric. 
TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10330 Berea Rd., Cleveland, O 


= ys Products Corp., 2595 Third Ave., New York 
Paper Tube Co., 1718 N. Damen Ave., Chicago I!!! 


900 Franklin, N. F 


TUBING, Brass & Copper 

General Cable Corp., 420 Lexington Ave., 

Wolverine Tube Co., 1431 Central Ave., 

TUBING, Flexible Metallic 

—_ Wire & Cable Co., 
N. 


Fischer Spring Co., Chas., 
Minneapolis- Honeywell 
Minneapolis, Minn. 


TUBING, Rubber 
Eisler Electric Corp., 
Vac.”’ 


TUBING, Varnished Fabrio 

(Spaghetti. ) 
Brand & Co., William, 268 Fourth Ave., New York, N Y 
Empire. See Mica Insulator Co. 
General Flectric Co., Section W-359, Bridgeport, Conn 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 an New York, N. Y¥ 


ne fue Tube Co., Washington 


New York, N. Y 
Detroit, Mich 


25 Broadway, New York 


238 Kent Ave., Brooklyn, N. Y 
Regulator Co., 2810 Fourth Ave 


767 S. 13th, Newark, N. J. ‘‘Rubber 


Mitchell-Rand Mfg. Co., Murray, New York, NY 
Turbo. See Brand & ~ 

Westinghouse Electric & Mfg. Co.. Fast Pittsburgh. P+ 
TWISTERS, Wire. See Strippers, Wire. 


ae Mica. 
Tools. 


UNITS, Rods and Grids, Resistance 
— Instrument Co., 772 Girard, N. 


Chromalox. See Edwin L. Wiegand Co. 

Dur-ristor. See Cutler-Hammer, Inc. 

Electrical Resistors, Inc., 63 Main, Vonkers, N. Y 
Globar Corp., Niagara Falls, N. Y. (Non-Metallic.) 
Touthan Mfe. Co., East Liverpool, Ohio. 


See Slotting Machines & 


W., Washington 


Louthite. See Louthan Mfg. Co. 

Peres, Electric Mfg. Co., 26 Waverly Place, New York 
Pyrox. See Westinghouse Flee & Mfe. Co. 

Ribflex. See Ward Leonard Electrie Co. 

Ribohm. See Ward Leonard Electric Co. 

Rockbestos Products Corp., 357 Nicoll, New Haven, Conn 


Rubicon Co., 29 N. Sixth. Philadelphia, Pa. 

Trent. Harold E &18 N 54th. Philadelphia, Pa. 

Vitrohm. See Ward Leonard Electric Co. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wiegand Co.. Edwin L. 7530 Thomas Bivd., Pittsburgh Ps 


VACUUM DRYING & IMPREGNATING. See Ovens 


VALVES, Electrically Operated 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 
Sundh Electric Co., 209 Parkhurst, 
Supreme Electric Products Corp., 
hester, N. Y 


VARNISH (Varnished) 


2810 Fourth Ave 


Newark, N. J 
425 8. Clinton Ave 


Paint. See Lacquer, Paint, Varnish. 
Tape. See Tape, Varnish, Fabric. 
Tubing. See Tubing, Varnish Fabric 


VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 
WASHERS, Lock 

Everlock. See Thompson-Bremer Co. 


Shakeproof Lock Washer Co., 2533 N. 
cago, Ill. 


Keeler Ave.. Chi 
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Specialists in Paper Insulating Tubes, 
Sleeves and Cores 


STONE PAPER TUBE CO. 


900 Franklin St., N. E. Washington, D. C. 
QUALITY — PRECISION — SERVICE 





WALSER AUTOMATIC TIMERS 


Specially adapted or use on machines, 
appliances and motors requiring regular, 
and accurate time interval operation. 
can supply a variety of movements and 


CHRYSLER BLDG. 


housings with standard or special movements 


© 


NEW YORK, N. Y. 
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Our Engineers can tell you 
how to use STOKES PLASTICS 


Look 





Mark of S = = & 


Quality 


QUALITY is essential 
in PLASTICS 


- = even more so than LOW COST. 
STOKES PLASTICS combine many qualities 
that make them more desirable than other 
plastics. They are better looking, more 
eile uniform and more economical. 



















in your business and how to 7 
438 oan money. Send the COU- 4 ~ 
PON and you'll hear some good #7 
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Pa Swinging sales 

‘i A high grade fibre board with MOLDINGS 

for electrical insulation. 

Ave When competing products are 
similar in design and operation, 
it is usually some feature of 

A material of quality pos- design or finish that “swings 
the sale’. The rich, glossy 
sessing high tensile and finish of moldings has often 
elpe to ring favorable 
dielectric strength. attention to a product. People 
like the ‘‘feel’’ and lightness 
Chi 


of it. And manufacturers like 
its economy. 













Why not get estimates on 
moldings for your product? 
Our engineers will be glad to 
submit them, without obliga- 
tion. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


















PLASTIC MOLDING CORP. 
Sandy Hook, Conn. 
N. ¥. Office, 505 5th Ave. 










Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 
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WASHERS, Lock—Continued 

Thompson-Bremer & Co., 1640 B. W. Austin Ave., 
cago, 

WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 

Massachusetts Machine Shop, Inc., Boston, Mass. 


WASTE CANS, Steel. See Factory Furniture & 
Equipment. 
WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Bat- 
tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound. 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Candy & Co., 35th & Maplewood Ave., Chicago, Il. 
Diamond H. See Mitchell-Rand Mfg. ‘Co. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section W-359, Bridgeport, 
George Co., P. D., St. Louis, Mo. 
Leverite. See Mitchell-Rand Mfg. Co. 
Miracite. See Mitchell-Rand Mfg. Co. 
Mitchell-Rand Mfg. Co., 51 Murray, New York, N. Y. 
Nu-Blac. See Star Porcelain Co. 
Rubberseal. See Mitchell-Rand e- Co. 
Star Porcelain Co., Trenton, N. 
Zophar Mills, Inc., 242 Lorraine, ‘brooklyn, N. Y¥. 
WEBBING. See Taye; Cotton, Linen, Silk. 
WEDGE DRIVERS. See Tools, Coil Tamping. 
WEDGES, Armature. See Pegs, Armature. 
WELDS, Lead-in. See Radio Tube and Lamp Parts 
WELDING MACHINES, Electric 


Chi 


Conn. 


Electric Arc; Spot, Butt and Seam. 
Eisler Electric Corp., 767 S. 13th, Newark, N. J. (Speed 
Spot.) 


Westinghouse Electric & Mfg. Co., 
WHEATSTONE BRIDGES. See Instruments, 
tory Standard. 


WINDERS 
Electromagnet. See Winding Machines, Induction Coll. 
Coil Induction. See Winding Machines, Induction Coll. 
Spring. See Spring Winders. 
WINDING MACHINES, Induction Coil 
Belden Mfg Co., 4633 W. Van Buren, Chieago, I) 
Leesona. See Universal Winding Co. 
Universal Winding Co., Boston, Mass. 
WINDINGS. See Coils, Finished. 
WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 
Connector. See Connectors, Wire. 
Copper Clad. See Wire, Copper Clad. 


East Pittsburgh. Pa 
Labore 


Frames. Forms. See Forms, Wire. 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; Heavy Duty. 


Iron. See Wire, Bare. 

Lamp & Tube Filament. See Radio Tube & Lamp Parts. 
Magnet. See Wire, Magnet. 

Monel Metal. See Monel Meta). 

Phosphor. Bronze. See Wire, Bare 

Platinum. See Platinum. 

Radio Bus. See Wire, Bare. 

Resistance. See Wire, Resistance 
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GiILBY WIRE 


AC 


Com plete 
mium, 
alloys 


ROUND and FLAT 


RESISTANCE 
WIRES 


line of ni 
copper 
bare and cove 
resistance need. 


—GILBY WIRE— 


COMPANY 


aaa A 


nickel 


red, f 


Scrapers. See Strippers, Wire. 
Silver. See Silver. 
Steel. See Wire, Bare. 


Steel Flat. See Wire, Steel Fiat. 

Stove, Asbestos Covered. See Cord, Heater. 

Strippers. See Strippers, Wire. 

Twisters. See Strippers, Wire. 
WIRE, BARE 

Copper, Phosphor Bronze, Steel, 


Radio Bus. 
American Steel & Wire Co., 


Iron; Armature Banding. 


208 S. La Salle, Chicago, Ill. 
Anaconda Wire & Cabie Co., 25 Broadway. New York, N. Y. 
Belden Mfg. Co., 4633 W. ‘Van Buren, Chicago Il. 
Chromaloy. See ‘Gilby Wire Co. 

General Cable Corp., 420 Lexington Ave., 
Gilby Wire Co., Newark, N. J. 

Hatfield Wire & Cable Co., Hillside. N. J. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
WIRE, Fuse 


(Zine and Alloy; Wire, Ribbon and Strip.) 
Platt Bros. & Co., Waterbury, Conn. 


WIRE, INSULATED 
Annunciator, Office, Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 
& Cable; Weatherproof, Slow Burning Wire. 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle, Chicago, Il. 

anaconda Wire & Cable Co., 25 Broadway, New York. 

Apnoroc. See Simplex Wire & Cabie Co. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Colorubber. See Belden Mfg. Co. 

Condex. See Simplex Wire & Cable Co. 

Detroit. See General Cable Corp. 

Diamond Braiding Mills, Chicago Heights, 1). 

Enterite. See General Cable Corp. 

Fibrex. See Simplex Wire & Cable Co. 

GE-Flex. See General Electric Co. 


New York, N. Y. 
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General Cable Corp., 420 Lexington Ave., New Yi rk. 

General Electric Co., Section ¥-353, Bridgeport, Conn. 

Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co., Hillside, N. J. 

Latox. See Simplex Wire & Cable Co. 

Lowell Insulated Wire Co., Lowell, Mass. 

Neptune. See General Cable Corp. 

Nitro, See Belden Mfg. Co. 

Ozex. See Simplex Wire & Cable Co. 

Parac. See General Cable Corp. 

Peerless. See General Cable Corr. 

Pyroproof. See Hatfield Wire & Cable Co. 

Remex. See General Cable Corp. 

Remoxide. See General Cable Corp. 

Rockbestos Products Corp., 357 Nicoll, 

Salamander. See General Electric Co. 

Simcore. See Simplex Wire & Cable Co. 

Simplex Wire & Cable Co., 79 Sydney, 
Boston, Mass. 

Tirex. See Simplex Wire & Cable Co. 

Triton. See Genera) Cable Corp. 


WIRE, Magnet 
American Enameled Magnet Wire Co., Port Huron, Mieb 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ml. 


Anaconda Wire & Cable Co., 25 Broadway, New York, N. a 
Belden Mfg. Co., 4633 W. = Buren, Chicago, 111. 


New Haven, Conn 


Cambridge A, 


Cotenamel. See Belden Mfg. Co. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

Inca. See National Electric Products Corp. 

National Electric Products Corp., Inca Mfg. Div., Fert 
Wayne, Ind. 

Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y 

Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 


Strand & Sweet. See Polymet. 


WIRE MANUFACTURING MACHINES 
Eisler Electric Corp., 767 S. 13th, Newark, N. J. 


WIRE, Resistance 

Advance. See Driver-Harris Co. 
Ballast. See Gilby Wire Co. 
Calido. See Driver-Harris Co. 
Climax. See Driver-Harris Co. 
Comet. See Driver-Harris Co. 
Cromin. See Gilby Wire Co. 
Cupron. See Gilby Wire Co. 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 


Ideal. See Driver-Harris Co. 
ae. See Driver-Harris Co. 
Lucero. See Driver-Harris Co. 
Nichrome. See Driver-Harris Co. 
Solar. See Gilby Wire Co. 
Therlo. See Driver-Harris Co. 
Tophet. See Gilby Wire Co. 
woopD 
— Bee Cabinets & Boxes, Wood. 


Boxes and Cabinets. See Cabinets & Boxes, Wood. 
WORK BENCHES. See Factory Furniture & Bquip 
ment, 
YARN AND THREAD; Silk, Cotton, Asbestos 
General Cable Corp., 420 Lexington Ave., New York. MN. Y. 


ZINC 

. Bee New Jersey Zinc Co. 
New Jersey Zinc Co., 160 Front, New York, N. Y. 
Platt Bros. & Co., Waterbury, Conn. 
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1425 WILLIAM STREET 







LAVA IS BEING PUT TO A 
VARIETY OF USES IN 
PRODUCT DESIGN. 

ARE YOU CONSIDERING IT 
IN YOURS? 


Ask for Catalog No. B-31 for Gas Applications 
Ask for Catalog No. B-32 for Electrical Applications 


AMERICAN LAVA CORPORATION CHATTANOOGA, TENNESSEE 
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Folded and formed for 
high temperatures 





Conn oY © 
C) ) | 
ge A O ( ) | 
© O 
() ©) 
C) () 
fied 2 C) 
9, Tl O BEAD CHAIN cs 
us . identifies good lighting 2 
N.Y. C5 equipment. S 
OQ CONVENIENT—BEAD CHAIN QO 
Fert 
. for pull sockets. 8 3 2 = \< bi py) < 
= 2 DECORATIVE—BEAD CHAIN 2 pa 
e ae - lamps and > 2 23 as > G 
e amp shades. e eee 
oS DISTINCTIVE—BEAD CHAIN bs U | ae 
C) for fixture suspension e 
C) Samples and suggestions ©) : 
8 sent upon request. ° ecw 
() C) appliance Ring units 
e ~ A e 1 of 3 heat 
Y ae () 
C) 
© Tue Beap Cuain Manuracrurine Co. 2 
C4 % 
DQ BRIDGEPORT CONNECTICUT &y 
Hoey oy 
oe 
™ Be OC 5 5 
s > BOO | ee 
oe: oe : Goose . mmersion 


I u:., sit, covecily ae. 


signed for specific applications, 





and for maximum service,—that 


PS is what the TRENT line offers 
1 or older electrical manufacturers. 


We are thoroughly equipped to 





work with you on any special 
heating problems; and if a unit 


can be built to fit your needs 
efficiently, we will do it. 








Have low melting points—1175 to 1600° F. 

Make extremely strong, ductile joints, with 
good electrical characteristics and high resist- Strip Heaters For Oil 
ance to corrosion, vibration or shock. sna haw 


aa aa . ing 
Send for our Bulletin ““E” and Instructions on 


“Silver Brazing.” 


HANDY & HARMAN 


57 William St. « » New York meme am namaste ere nee es ose mM Oe, mene 


HAROLD E. TRENT CO., 618 No. 54th St., Philadelphia, Pa. 


Clip this coupon, pin it to your business letterhead, and send 
| it to us for copies of Folders TA-29 and 30. 
NAME 
COMPANY i 
ADDRESS 
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It’s the 


POSITIVE CONTROL 


that supplies the reason 


There's a real, measurable difference between 
Newport and ordinary electrical sheets. 


Newport Electrical Sheets are made under a 
system of control that is unique in mill practice, a 
control that demonstrates itself in the lower core 
losses and increased permeability. 


See for yourself how Newport Electrical Sheets 
step up motor performance. 


THE NEWPORT ROLLING MILL CO. 





NEWPORT, KY. 
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How about 


SPECIAL 


your order? STUDS 

We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 

to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 


SCREW NUTS 


May we quote you on your 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


TRANSFORMERS e COILS 


‘ a 
| 


wf | ‘Sula , 


ay 


SKILL TO DESIGN e FACILITY TO PRODUCE 
eG MMM Cue MU MMs ewe iels 
any need, Chokes , . quicker and at lower unit cost. 


THE HALLDORSON COMPANY 


4500 RAVENSWOOD AVENUE, CHICAGO, ILLINOIS 






“Everything in Insulation” 


Compou nds, Waxes and Paints 


Insulating, Waterproofing and 
Maintenance Paints 


Mitchell-Rand Mfg. Co., 51 Murray St., N. Y. 


Vol. 9, No. 


Varnishes and Varnished Materials 
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May, 1932 











Electrical 





POLYMET 
OIL 
CONDENSERS 


FOR A. C. MOTORS 


Backed by years of condenser engineering experience, 
these time-proven capacitors are 


CONSERVATIVELY RATED 
FACTORY AND FIELD TESTED 
LONG LIVED 


Also wax and electrolytic 
condensers for motor use 

Your motor condenser problems are 
assured our prompt attention 








Polymet Manufacturing Corp. 


One of the World's Largest Manufacturers of 
Essentials for the Electrical Industries 


833 E. 134th ST. NEW YORK CITY 











WOLVERINE SOLDERING LUGS 


Heavy duty, high efficiency, accurate lugs—tinned 
or plain—from seamless deoxidized copper tubing. 
Listed as standard by Underwriters’ Laboratories. 


A complete line to meet all requirements. Quick de- 
livery from stock. Send for price list. 


Write fer Oatalogs 












brass, steel and zinc 


| 
EYELETS | 








FUSE METAL ! 


| 
for fuse elements | 


ZINC 
Strip-Wire 










THE PLATT BROS. & CO. 
WATERBURY, CONN. 
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Maintain 
Ouality- 
-and cut costs too! 


We designed Cross Coil-O- 
Forms with one purpose in 
mind —economy without 
loss of efficiency. Our aim 
was to produce a form that 
would stand up beside the 
best materials obtainable— 
and would cost consider- 
ably less. Actual tests by 
disinterested parties have 
proven that this aim has 
been achieved, and we offer 
Cross Coil-O-Forms with 
every confidence in their 
merit. 

For lack of a better term, 
we call these “‘paper”’ tubes. 
In reality they are far su- 
perior to the popular con- 
ception of a paper product. 
Made of high dielectric ma- 
terial, each form is rigid 
and precise. The absence 
of deleterious chemicals 
and acids in the production 
of these tubes makes them 
especially adaptable forelec- 
trical requirements. 

For less exacting demands. 
we make _ lower priced 
grades of forms that are 
suitable for ordinary appli- 
cations. 

May we send full data, 
proving that Cross Coil-O- 
Forms can serve you effi- 
ciently and economically? 





Electrical Products Division 
CROSS PAPER PRODUCTS 


CORPORATION 
2595 Third Avenue, New York, N. Y. 


and 


here is a tube container that 














offers every protection 





Here is a new tube carton that 
protects manufacturer, dealer 
and customer against substitu- 
tion, and the misrepresentation 
of used tubes for new. The tube 
can be thoroughly tested with- 
out being removed from the 
carton, but it cannot be used in 
a radio set until the new patent- 
ed “‘seal”’ inside has been broken. 
There are many new and de- 
sirable features incorporated in 
this container. 

Write for descriptive matter. 
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If you have 
steel stamping 

or machine shop 

problem 


puzzling you 





BuDD’s engineering staff — noted for 
its ability in handling difficult assign- 
ments—is now available to any manu- 
facturer up against knotty problems 
in metal stamping and machine shop 
work. 

If you need large dies requiring ut- 
most precision— Budd can help you. 
If you need special machinery that 
takes skill and ingenuity to manu- 
facture—Budd can make it. 

For all types of machine work, for 
large intricate die work, assembly jigs 
and fixtures— Budd engineers and 
Budd’s superior facilities are yours 
to use to the fullest. 

A Budd representative will gladly 
how 


call and estimate economically 


your order can be turned out—and 


how fast delivery can be made. 
Address inquiries to Dept. 7-C. 
Edward G. Budd 


Manufacturing Co. 


PHILADELPHIA, PA. 








Makers of Budd All-Steel Automobile 
Bodies, and Steel Stampings of all types 





—_ 












FREE SAMPLES 
fora 
TEST RUN 


Ideal Wire connectors elimi- 
nate costly solder and tape 
joints, plug connections, termi- 
nal blocks, binding posts, etc. 
Ideals are being used by manu- 
facturers of Clocks, Wacuum 
Cleaners, Refrigerators and others 
with such marvelous production 
benefits that we offer a free test 
to any manufacturer not now 
using them. 

Just tell us in a letter how you 
want to try Ideals; we will supply 
you with a sufficient quantity to 
make a convincing test. Write 































| Just today, it's worth it. 
screw 
|| over IDEAL COMMUTATOR 
| wire DRESSER CO. 
| ends 1008 PARK AVE. 


SYCAMORE, ILL. 














feature 
Unusually Comfortable Rooms, 
Rates Starting at $2.50 
and the 
Finest Food in their Respective Cities 









rT 
In CLEVELAND its 


THE HOLLENDEN 


ELMER HOGREN, Manager 
1050 ROOMS 1050 BATHS 
4-Station Radio Speaker in Every Room 


In COLUMBUS its 


THE NEIL HOUSE 


TOM A. SABREY, Manager 
655 ROOMS 655 BATHS 
















Eg OTT TRS 






















In AKRON its 


THE MAYFLOWER 


C. J. FITZPATRICK, Manager 
450 ROOMS 450 BATHS 


4-Station Radio Speaker in Every Room 


TTT Fa 





POT TT 


NTT 





All DeWitt Operated Hotels are in the Heart 


A of their Respective Cities 


os 
B 
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“He who would seek the 
choicest pearls must dive to 
the depths.” 


By the same token, the elec- 
trical manufacturer who would 
produce a “choicest” product 
must concentrate on the de- 
tails of design. 





Leland engineers concentrate 
on the details of design and are 
today offering the appliance 
builder a motor of distinctive 
appearance and outstanding 
quality: 


Featuring: A sleeve bearing 
design thet eliminates bearing 
wear and noise; a self-filtering 
lubrication system that is auto- 
matic in its action; a brush- 
lifting mechanism and a short- 
circuiting device of great de- 
pendability, a cradle-mounting 
that isolates vibration within 
the frame structure, etc. 





Hopeful that the above throws 
a bit of light on the enviable 
reputation of Leland Motors; 
if so those who design and 
build them are content. 





Stamp Your Name Plates~ 
Uniformly=W ith This Machine 


The dial carries letters and figures. Assures 
fast and neat marking by inexperienced help. 











A. C. Repulsion Induction 
D. C. Compound Wound 
A. C. Polyphase 


Interchangeable Frames 


Many electrical manufacturers use this 
machine and our other types of marking 
tools. It would pay you to 
investigate. 






Write for 
Catalog The Leland Electric G. 
>) Geo. T. Schmidt, Inc. Dayton: Ohio- U-S-A 
| y, 4102 “aoa See oe 





- SmallcMotors 


FROM=GH.P.TO3 H.R. 


The maximum in moto! 
value, all Signal Motors 
are made complete in 
our plent—to meet your 
requirements— Induction 
an Universal types. 
Whet ere your require- 
ments 


Signal Electric Mfg. Co. 


Menominee, Michigen 


4 Qn 


OSS 
SW) eas SSS 


MT Ion 


Vaan 
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RAYMOND 
SPRINGS 


Extension, Compression, 
Torsion, Flat 


also Wire Forms and 


SRM 


Small Stampings 
of steel 
bronze, brass 


and other 
a) alloys 
Send your inquir- 
ies for estimates 







In any quantity 
1 or 1,000,000 






Automobile 
Wire and 
Assemblies 





raided and Pep Sat ee eae 
“Standed Terminal Cup Washers| 


; |] 

Experience has proven that 

we are in an ideal position 1] 

lgniden to serve electrical manufac- 


turers quickly and econom- 
FOR POSITIVE CONNECTIONS 


Radio and ically. Our growth = of 
years is directly traceable 





Relay Coils 332.8°% in the past five 























to a high quality wire, plus Also flat washers in all 
‘ conscientious service. | sizes and materials 
Spee Send in your specifications, | I tries invited 
Rolled Shapes and we'll reply with quota- ee eee 
tons end complete det. | || MASSACHUSETTS MACHINE SHOP 
es | INCORPORATED | 
Enameied, | AMERICANENAMELED | | ®0STON MASS. 
Cotton and a — 
Wire ESTABLISHED 1 Specialists inthe development of 





new products and com- 


Port Huron, Michigan plete assemblies 





Antenna and 
Annunciator 


Wire 








cups-boxes-tubes-blanks-shells-ferrules 


THEODORE WV. FOSTER & BRO.CO. 


102 FRIENDSHIP ST., PROVIDENCE, R.I. 


ESTABLISHED 1873 
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HASKINS QUALITY EQUIPMENT 


Haskins High Speed Tapping Equipment 
Makes New Records! Triples 


and Even Quadruples 
Ordinary S; Speeds! 










Greatly Reduced 7 Tapping Costs. 
Increases Tap Life. 


Sensitive reversible tapping head. 
Reverse speed twice tapping 
speed. perated by supersensi- 
tive foot treadle. 
expense. Fingers often suffice. 
Tapping capacity up to 4 inch in 
brass, soft metals—3¢ inch in steel. 


nozzle d 
ping point. 
Pedestal mounting, adjustable for height. 
Write for circular. 


HASKINS METHOD of 
Applying Screws & Nuts 
In every line requiring driving of 
small machine screws, setting 
nuts, spinning eyelets, Haskins 
method speeds up the work, 
does it better, insures uniformity, 
lowers production costs. 
Takes the place of hand opera- 
tion with screw drivers and 
wrenches. Write for circular. 


R.G.HASKINS COMPANY 


2 Portable Flexible Shatt Machine 
4657 W. Fulton St., Chicago. 


MULLINS 
a ice) 





~ 


Ree for 
wai EVERY Industry 


Any metal of any thickness. . 


. any 
size or shape. . . fast service! 

Ask for details on savings due to use 
of pressed metal parts. 


WRITE! 


Mullins Mfg. Corp., Salem, Ohio 
Gen. Motors Bldg., Detroit 


332 S. Michigan Ave., Chicago 





— as ef 

The New Bench Type 

| 

ee. 7'' WIRE STRIPPER 
/ Automatically Grips} 







Operation 


Operated on bench or stand 
by foot pedal, this machine 
will pay for itself many times 
in a year. 

Strips all types of wire; in- 
cre’ses production; lowers 
overheed. Everything in sight. 
Works as fest as operator can 
feed wire. WRITE FOR 
CIRCULAR AND PRICES. 


Pyramid Products Co. 
2311 So. State Street 
Chicago 





No Motor Required 





Reduced fixture 


Easily —— lubricant pump 
ivers compound to tap- | 
Adjustable lamp. | 








and Strips in One || 
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QUALITY 


Rivets—Screws—Special Shapes 


Contact Points 


Tungsten - Silver - Platinum 


Oldest & Large st Manufacture ‘rs of 


Thermostatic Metals 


qe 


& 


The Ht. A. Wilson Co. 
Refiners of silver, Newark. N J 


Chicago Office 
5 South Wabash Ave. 


platinum and 


other precious 


metals. 


: AF 
Flectrical 
i ‘oe 


LABORA’ TORIES 
INSP. CORD 


High Quality 


INSULATED 
ELECTRIC WIRES 


Cost No More 
Give Better Service 
Cut Down Rejections 


Dress up your Products 


Ask us to show you 


CORD SETS 
RUBBER PLUGS 


PN LO) PBs) FUER IIA RS 


CHICAGO HEIGHTS, ILLINOIS 
al) a eC Nala a 





97 



























3 
y 
e Raper reer yy Mf 





98 
































We Build 
Trucks to 
Special Order} 








No. 3020-C Truck with handle 





| The Steel Equipment People 
| 


MATERIAL | MATERIAL HANDLING EQUIPMENT | EQUIPMENT 











No. 3020-F Box Truck 








No. 3620-33 Truck 











For full details write 


| ANGLE STEEL STOOL COMPANY 


PLAINWELL, MICHIGAN || 
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e In Choosing Your 
New York Hotel 


REMEMBER THESE 
SPECIAL FEATURES 
of the NEW EDISON 


e Sun - Ray Health Lamps 
© New York’s Newest Hotel 
© In the Heart of Times Square 
© Five Minutes to 50 Theatres 


@ 1000 Rooms @ 1000 Baths 
@ 1000 Radios 


e Extra - Large - Sized Rooms 
Many Windows — Large Closets 


e Extremely moderate rates— 


Single from $2.50 day 
OTEL Double “” $4.00 ” 


47 ST. JUST WEST OF B’WAY 


en EC W vy ogrR K ® 








PARAGON DIK CASTINGS 
ALUMINUM—ZINC—TIN and LEAD BASE 
A new plant, new equipment, but old, ripe experience 


behind every detail of our specialized work. Let us sub- 
mit quotations—our advice will not obligate you. 











Paragon Die Casting Co. 
: 2701 N. Crawford Ave. 






INDUSTRIAL OVENS 
AND HEATERS 


SO) om NPN CMV INT ct 

LACQUERING, CORE BAKING, 

TEMPERING, PROCESS BAKE- 

ING AND DRYING 
~SPECIAL OVENS ~ 

FOR EVERY FUEL AND HANDLING 

METHOD. WRITE FOR DETAILS 


‘The PAUL MAEHLER COMPANY 


2206 West Lake St., Chicago, lll. 
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al YOU Ever 
Used A Molded Part 


Are you acquainted wr at advan- 


? | 





ToT 2) offered by the modern method of 
molding parts of Celluloid and Phenolic 
Compounds? If you are interested in 
producing PR rata looking, Teas tae 
Ai eels less ret 0Y] product, send us 
saniples, sketches, or blue prints of the 
parts you are now Me aur of wood 


glass, PYoee a ET CeULacie 


Celluloid - Bakelite Division 
AUBURN BUTTON WORKS, 
AUBURN, N. Y. 
Offices 
NEW YORK CITY 
CHICAGO 








MORE COILS 
BETTER WINDING 
LOWER COSTS tic time to anatyz 


Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 


The time to analyze 









Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 







Let us recommends suitable equip- 
ment for your coil department today. 


UNIVERSAL WINDING 
COMPANY 


BOSTON 
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Motor manufacturers are now incorporating Universal Heliocentric 
Reducers as an integral part of their product. A motorized reducer 
is shown below. 








HELIO 





CENTRIC 


“‘Heliocentric” stands for an entirely different principle in 
speed reducers, in no way resembling any other type, 
and found only in Universal Speed Reducers. 


Smaller, ratio for ratio—strong—smooth operating—ideally 
adapted to a great variety of uses—a truly Universal 
reducer. 


Every user of reducers; every manufacturer concerned with 
speed reduction either as a part of his product or as 
associated apparatus; should have the latest Universal 
Catalog. It presents notable advancements in speed 
reducer design. 


Here is a reducer that has startled the industrial world because 
of its ingenuity and its accomplishments. ‘‘Universals"’ 
are now in service in many of the greatest plants in 
America. 


Send today for a copy of the catalog. 


UNIVERSAL GEAR 





A T 


Bate 
: = REDUCERS 
ANDO HELICAL 


1900 Martindale 
Indianapolis - - 












SPEED 
HELIOCENTRIC 


Indiana 
Makers, also, of Variable Speed Reducers and Clutches 
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Virgin Metals * 


%  InBARNHART; 
% §DIECASTINGS. % 
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Only the metals of the highest purity } 


Vv, 


are used in alloying our Zinc, Aluminum, Vy 
Tin and Lead base Alloys. That is why eS 
B. B. & S.Superior Die Castings always nt 


& 


v, 
an 


VAVAY, 


stand the most rigid test. Exact work- } 


<7 


manship and careful inspection assure XN 
you the best results. 


VAN, 

IN 

VAY, 
NZ, 


Ys Our trained engineers will cooperate with XS 
I you in solving your problems. Send us >\X« 
7 your blueprint or sample or both and we nt 


will be pleased to quote price. 


v, 
Ns 
No 


<sS 


Va 


Barnhart Brothers x 
& Spindler Y 


ag 


LS 


Vy MONROE AND THROOP STREETS KG 
y CHICAGO, U.S. A. rG 
Vy Telephone Haymarket 5400 XS 
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ADVERTISERS 


Acme Steel Co 
Acme Wire Co, 


Aetna Ball Bearing Mfg. Co.... ea 
Akron Porcelain Company, The........... 
Alsop Engineering Corp 
American Enameled Magnet Wire 


American Instrument 
American Insulator 
American 


Co 


American Record Corp. 


American Steel & 





Corporation 
Lava Corporation 


» i ere 


Anaconda Wire & Cable Co. . 


Angle Steel Stool Co. 


Auburn Botton Works, Inc.. 


Baker & Company Inc 


saldor Electric Co. . 


Barnes Co., The Wallace : = ie 
Barnes Gibson-Raymond, Inc. 


Barnhart Brothers & Spindler 
Bead Chain Mfg. Company, T 
Belden Mfg. Company 


Benjamin Electric Manufacturing Co. 


Bismarck Hotel 
Book-Cadillac 
300th Felt Co., Inc. 


Bryant Elec. Co. 


sunting 
Burgess & Company 


Candy & Company .... 


Carpenter Steel Co., 
Chace Valve Co., W. 


Brandywine Fibre Products Co. 


co. 


Brevolite Lacquer eee 58 
3udd, Edward G. Mfg. Co. 
grass & Bronze 





Chicago Molded Products Corp. ae 


Chicago Rawhide Mfg. Co., The . 


Cleveland Container Co. 


Colonial Insulator 


Company 
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It’s an art— 
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NEW YORK 
Graybar Building 


PHILADELPHIA 
140 Roumfort Ave 
Mt. Airy 


DETROIT 
2-203 General 
Motors Building 


CHICAGO 
11 S. Desplaines St. 








When so much conscientious and 
concentrated effort is expended 
in an effort to achieve perfect 
plastic parts, manufacturing be- 
comes truly an art. And many 
of our workmen are as proud of 
their products as any painter is of 
his canvas. 


Plastic parts are rapidly gaining 
in popularity among electrical 
manufacturers. For beauty, elec- 
trical properties, and general 
utility, they have no peer. And 
the simplified method of manu- 
facture offers many production 
economies, with the elimination 
of expensive machining, finish- 
ing, etc. 


Why not discuss your problems 
with AICO engineers? There is 
no obligation involved. Write 
now, and we will be glad to 
supply you with data and prices. 


AMERICAN 


INSULATOR 
CORPORATION 


New Freedom, Pa. 
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AMERICAN RECORD CORPORATION MOLDING SERVICE MEETS EVERY REQUIREMENT 


a sure short cut 
to molding 
Economy 


Vv 











VY Specifying moldings by 

v American Record Cor- 

poration simplifies the production economy 
program of every molded parts user. The fa- 
cilities and varied experience of our plants of- 
fer you a better product at a lower cost, with 
a service factor that permanently solves your 
molding problems. Take the short cut to econo- 
y... have your requirements A-R-C Molded! 


CORPO els 


SCRANTON, PA. 


NEW YORK: 1776 Broadway 645 Washington Blyd., CHICAGO 
DETROIT: 145 Eastlawn Ave. 4900 Buclid 1% CLEVELAND 
HOLLYWOOD, CAL.: 933 Seward 





THE HAC E 


ERMOSTA if 
BIMETAL ,, 


~ 


Since 1928—preferred by WESTINGHOUSE! Refractory and Electrical Porcelain 
Many other leading manufacturers now use ited ol hap d kind, easil ar 

Chace Bimetal because of its high sensitivity, : Cr ee ae 

accuracy, constant uniformity and dependable ” quickly shipped ° 

operation under all conditions. 1200° F. 

without distortion. Consult our Eng. Dept. OWE have the plant, npn mawemiige 


and abi lity to meet your requirements, and 
SHEETS, STRIPS OR FORMED 





fill your orders promptly. Mail i in your 
sketch for suggestions and prices . e¢ regard- 
less of quantity or kind. 


he: teddies The COLONIAL INSULATOR Company 


973 Grant Street Akron, Ohio 
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A SALES BUILDER 


This Delco Appliance Universal Motor, in standard 
or special types, serves so many purposes, and so well, 
that you may find it a sales promoter for your own product. 


For 6, 12, 32 or 110 volt circuits; flange, base or 
cradle mounting; single or double end drive; safely im- 
pregnated; precision fitted self - aligning composition 
bearings with enduring lubrication. It is conservatively 
rated, quiet, rugged and designed to run continuously for 
long periods without attention and with small current 
consumption. For food mixers, drink mixers, juice extract- 
ors, projection machines or almost any device requiring 

a virtually faultless motor. 








@ CORPORATION 


Delco Appliance Corp. 


DELCO APPLIANCE ENGINEERS ot." 





Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expectto operate un- 
failingly. Built in A.C. or 
D.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Delco Appli- 
ance Motors, Delco Appii- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuum cleaners, automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 
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WILL SOLVE YOUR PROBLEMS. _ =o. tow con ve 
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An interesting illustration of electrical develop- 
ment is shown in the contrast of these two gener- 
ators. Atthe left—Charles F. Brush’s firstdynamo 
— Circa 1877 (courtesy of the Franklin Institute). 
Above, a modern Turbine Generator Instal. 
lation (courtesy of Duquesne Light Company). 
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No other applied science can approach electric- 
ity in the amazing developments of the past two 
generations . . . Sixty years ago a feeble spark— 
Today a world encircling power! 


Concurrently with the birth of the world’s first 
dynamo in 1873 “National” gave this infant in- 
dustry its first practical insulation — Hard Vul- 
canized Fibre—and through all its interesting 
growth, has kept pace with each new and more 
exacting demand for better and cheaper insula- 
tion. Today, the original vulcanized fibre has a 


definite place in almost every electrical appli- 
ance or instrument. 


Because it has that rare combination of high 
dielectric and mechanical strengths, excellent 
working qualities and moderate price, National 
Fibre is now receiving the attention of engineers 
and executives who must discover a way to lower 
costs and greater values. Our technical coopera- 
tion is constantly being employed to determine 
just where vulcanized fibre will work to best ad- 
vantage. Write us without thought of obligation. 


NATIONAL VULCANIZED FIBRE COMPANY 


‘ PHENOLITE- 


Laminated BAKELITE 
Sheets Rods Tubes 
Special Shapes 
Whatever your requirements, 
there is a grade of Phenolite of 
correct mechanical and dielectric 
strength and physical properties. 


Offices in Principal Cities 


Established 1873 


WILMINGTON, DELAWARE 


PEERLESS 
INSULATION 


A thin, tough insulating paper of 
exceptional dielectric ai tonelip 
strength. Made especially for dyn- 
amo, generator and motor work. 


